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NASTRAN THERMAL ANALYZER

- THEORY AND APPLICATION INCLUDING A GUIDE
TO MODELING ENGINEERING PROBLEMS

Clifton E. Jackson, Jr.

I. INTRODUCTION

The purpose of this Sample Problem Library, in conjunction with Volume I of the NASTRAN
Thermal Analyzer (NTA) Manual, f is to demonstrate by example the flexibility and inher-
ent simplicity which characterizes NTA modeling,

In order to avoid unnecessary complexity, one basic sample problem is developed in both
Linear Steady-State, Nonlinear Steady-State, and Transient formulations as Problems 1, 2,
and 3, respectively. Seventeen subsequent problems are used to demonstrate specific mod-
ifications which can be made to model certain types of thermal couplings and/or modify
the input and/or output required or produced by the program (Problems 12 and 19 vary
from this philosophy, as will be noted). All of the changes made from a previous problem
are documented at the end of each Bulk Data Deck, clearly indicating the new card or cards
which were required to produce the desired modification and allowing the user to under-
stand the level of effort involved.

The first problem will be discussed in detail on a card-by-card basis in order to delineate the
basic structure of a NTA problem, while Problems 2 through 20, which are primarily variants
of Problem 1, will be reviewed so as to point out the changes which were made from a pre-
vious problem, the purpose of the alteration, and the resultant modification in the out-

put.

Duplication of the data presented in Volume I of the NTA manual and in the standard
NASTRAN User’s Manual® will be kept to a minimum, and references to relevant material
in them will be supplied as necessary.

Appendices will contain the actual NTA sample problem outputs, and in addition will provide
compilations of different types of information useful both to readers of this guide and to
NASTRAN thermal analysts in general. It is recommended that these appendices be read
thoroughly, especially A, B, and C, as it is felt that the effective use of this manual and

the NTA will thereby be made considerably easier.



Il. EXPLICATION OF THE NTA SAMPLE PROBLEMS
A. Physical Description of the Basic Problem

The physical situation chosen for modeling in these sample problems is a space radiating fin
supported by rods and extending from a pipe in which a fixed temperature coolant is flowing,
as is shown in figure 1.\ This configuration was chosen because it is easily grasped from a
physical standpoint, yet is complex enough to allow a variety of thermal effects, such as
convection, radiation, anisotropic heat conductivity, etc., to be meaningfully applied while
the temperature distribution in the fin, and other thermal quantities, are being computed.
The exact parameters and dimensions chosen are:

Constant Fluid Temperature in the Radiator Pipe: 300°C

Fin Material: Aluminum

Effective Convective Area from fluid to pipe: 0.0314 m? (pipe surface area along 0.1 m
fin dimension)

Convective Film Coefficient from fluid to pipe: 200 W/m? -°C

Cross-Sectional Area of Support Rod: 0.001 m?

Thickness of Radiating Fin: 0.0l m

Length and Width of Radiating Fin: 0.3 m and 0.1 m, respectively

External Thermal Input to Radiating Fin: 48 W (applied by a uniformly absorbed flux)

Emissivity of Radiating Fin (both top and bottom surfaces): 0.9

View Factors of Radiating Fin to Space (top and bottom): 1.0

Units used: meters, watts, degrees Celsius

B. Generation of the Linear Steady-State (LSS) Finite~-Element Model*

1. GRID Points

In creating a finite—element model of the radiating fin problem described above, it is first
necessary to select the locations where temperature solutions are desired and to identify
them by creating 2 GRID point for each one. The location of the origin is arbitrary, and
GRID points will usually be located at intervals around the boundary and on the surface

of a 2-D structure (or internally to a 3~D structure). Their frequency, in general, varies
directly with the nonlinearity of the proximate thermal gradients. For example, if a rod
were being modeled with a fixed temperature at one end and a constant rate of heat loss

at the other end, one GRID point at each end would be sufficient to model the linear gradi~
ent involved. However, if the bar were allowed to radiate energy along its length, the resulting
nonlinear gradient down the rod might require 3 or more GL_ID points for accurate results

to be obtained. There are no hard and fast rules which prescribe the number of GRID points
that an analyst should use in any given situation, but the analyst should always be wary of
areas in a model where large changes in temperature are exhibited between adjacent GRID

*In the remainder of the text, when names of actual NASTRAN cards are used, they will be capitalized and
underiined.
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Figure 1. The Linear Steady-State (LSS) sample problem configuration.

points and be ready to add additional GRID points should convergence be slow in a non-
linear steady-state (NLSS) run or if thermal oscillations occur during a transient run. The
GRID points selected for this sample problem are shown in figure 2.

2. Heat Conduction Elements

Once the GRID point locations have been selected, it is necessary to use connection cards
to form heat conduction elements which in conjunction with property cards and material
cards, specify the conductive couplings between the GRID points.



Each connection card begins with the letter “C” and joins selected GRID points together to
form a heat conduction element. All of these elements taken together are assembled into a
matrix which specifies the conductive coupling between each GRID point in the model. For
example, considering figure 2, if it is desired to connect the GRID points together to form
three 2-D plates (elements 30, 40, and 50) and two 1-D rods (elements 10 and 20), CQUAD?
and CROD cards could be used as in figure 3 and the pictured plates and rods would be
created (this is analogous to a ““connect-the~dots” procedure). For most connection cards,

o
100
L 4 -— x
1 2 3 4
<—0.1m (TYPICAL) —>
—_ T T~
i N AL
, N\

Figure 2. The LSS sample problem configuration with the GRID point locations designated.
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Figure 3. The LSS sample problem heat conduction elements and associated input cards.




it would also be necessary to reference a property card (all of which begin with the letter
“P”), which would specify a thickness or cross-sectional area which applied to the referencing
element, while in turn referencing a material card (all of which begin with the letter “M”’)
which must be supplied to specify the relevant material properties, such as the thermal con-
ductivity, for the element being defined. In figure 3, for example, the CQUAD?2 cards refer-
ence a PQUAD?2 card which in turn references a MAT4 card (the PQUAD?2 card and the
MAT4 card may be referenced any number of times by other CQUAD?2 or PQUAD?2 cards).

A list of the heat conduction elements available for conductive heat transfer applications

and a brief description of their capabilities and requirements are available in section 3.5.1(2)
of Volume I of the NTA Manual.

3. Boundary Surface Elements

Boundary surface elements are used to describe surface properties, such as convection or
radiation, which must be modeled by the NTA. All elements in NASTRAN are formed by
connection cards, and the boundary surface elements are created by the use of the CHBDY
card. It should be noted that the mnemonic CHBDY does not imply any geometric shape,
as does, for example, CQUAD2 or CTRIA2; the CHBDY card may be used to represent
circular, rectangular, triangular, arbitrary quadrilateral, elliptic cylindrical or general surface
of revolution boundary configurations, as is discussed in section 3.5.1(3) of Volume I of
the NTA Manual. Figure 4 shows the location of the convective coupling between the
fluid and the radiating fin, as defined by the CHBDY card and its associated PHBDY and
MAT4 cards. The logic involved in this specification is perhaps the most complex in the
NTA, but verbally stated, what these cards define is a convective coupling of 200 W/

m? - °C between a rectangle 0.314 m wide extending from GRID point 1 to GRID point
5, and a fluid with a temperature corresponding to that of GRID point 100. The second
card is a continuation of the CHBDY card, and field 3 of the CHBDY card references field
2 of the PHBDY card, and field 3 of the PHBDY card references field 2 of the MAT4 card.
A PHBDY card and a MAT4 card must be referenced if a convective boundary condition is
to be simulated. It may be seen that a MAT4 card referenced by a PHBDY card will define
a different thermal parameter than a MAT4 card referenced by any other property cards
associated with heat conduction elements (i.e., a convective film coefficient will be defined
instead of a thermal conductivity).

4. Constraints

Two thermal constraints now need to be applied to complete the conductive/convective
finite element model of the sample problem:

a.  GRID point 100, the fluid point, must be fixed at 300°C with the use of an SPC
(single point constraint) card, and
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Figure 4. The LSS sample problem convective boundary and associated input cards.



b. GRID points 9 and 10 will be specified to have temperatures equal to those of
GRID points 5 and 1, respectively, as designated by the use of two MPC (multi-
point constraint) cards.* This action is arbitrary and is done simply to demonstrate
the MPC capability.

Figure 5 indicates where the MPC and SPC cards affect the model and lists the input cards
involved. l_)_etails on MPC and SPC card definition may be found in section 3.5.1(4) of the
associated NTA Manual.

5. loads

Insection I1. A of this guide it was stated that 48 watts were to be input to this radiating fin

in the form of a uniformly absorbed flux. SLOAD cards, the simplest type of loading cards,
were chosen for this example, and powers (in watts) were input to the GRID points as indi-
cated in figure 6 by the SLOAD cards listed there. Figure 7 illustrates the reason for the
apparently irregular manner in which the absorbed energy is applied to each GRID point.
This phenomenon results from the fact that in determining the energy distribution, energy
absorbed by the surface of an element equally proximate to two or more GRID points is
divided equally between the competing GRID points, causing GRID points at the corners of
an impinging flux to receive a smaller net applied load than points on the sides or at the
center.

This concludes the initial description of the linear steady-state formulation of the basic
sample problem which will be used fo illustrate the NTA solution capabilities. As modifi-
cations are made to this problem, they will be defined and explained, but repetition of this
basic problem and the NTA concepts involved in its solution will not be continued after the
discussion of sample problem 1.

C. Discussion of the Sample Problems

As described in Volume I of the NTA Manual, section 3.2, every NTA problem is divided
into three consecutively ordered segments, the Executive Deck, the Case Control Deck, and
the Bulk Data Deck. In the following problem, reviews of each of these sections will be
made separately, preceded by a statement of the intent of the problem and followed by a
guide describing the output produced. Card types which are required in all runs will be
double underlined, and repetition of card descriptions will be minimized by referencing
problems to similar problems which have been previously discussed. The-listings of the
output associated with each sample problem may be found in appendix F.

In addition, a spe_cial feature that the user should remember when examining a Case Control
Deck is that the NTA will check only the first four characters directly after and including
the first non-blank character, if unique, to determine the card type. This would mean, for

*This is known as “equivalencing,” and if the constrained GRID point has any kind of nonlinear load
attached to it, it is the only type of MPC which may be used. See appendix C.
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this case means an equal distribution. Note that the center
GRID point receives twice the energy of a side GRID point,
which in turn receives twice the energy of a corner GRID point.

Figure 7. Sample distribution of a uniform absorbed flux to eligible GRID points.

example, that SPCFORCES = ALL would have the same effect as an SPCF = ALL request,

a fact that would not at first be obvious. It should also be noted that in all NTA decks BCD
and EBCDIC characters may be used interchangeably for runs made on IBM machines, which
means that“+”, “=" “(>, and *“)” may be interchanged with “&”, “#”, “%”, and “<”,
respectively. This is not true for the CDC and UNIVAC versions of NTA, which require
BCD code.

11



1. Sample Problem 1

12

a.

Intent: This problem demonstrates the linear steady-state (LSS) solution of the
basic sample problem described in sections 11.A. and I1.B.

Executive Control: The function of the Executive Control Deck is to define cer-
tain relatively problem-independent variables, which are required by NTA before
execution may begin. The format of all cards in this section is free~field, meaning
that there are no column restrictions for data entry, though input must start in
column 1. Figure 8 displays the Executive Control Deck as used in Problem 1.
The purpose of each card is as follows (see Volume I of the NTA Manual, sec-
tion 3.3, for further details):

i)  The § cards are comment cards and are used to explain cards which follow
them.

ii) The ID card provides information that will be used to label a restart tape
if one is requested.

iii) This TIME card indicates that a maximum of 10 cpu minutes may be con-
sumed before the NTA will terminate execution.

iv)  This APP (abbreviation for “APProach’) card indicates a heat transfer
problem is to be solved.

v)  This SOL (abbreviation for ‘‘SOLution”) card indicates that a linear steady-
state (L.SS) solution is desired.

vi) The CEND card terminates the Executive Control Deck.

Case Control: The function of the Case Control Deck, which also employs a free-
field format, is to select from the Bulk Data the input sets desired for this execution
and to define the types and format of the output to be produced. The concept of
“sets” as used in the NTA is quite simple and is best explained by example. As-
sume that you had defined several SPC cards in a Bulk Data Deck, some with a set
ID 100 in field 2, and some with a 200 in field 2. Those with the 100 would be
referred to as SPC set 100, and would be used in the problem solution only if a
card saying SPC = 100 appeared in the Case Control Deck. The SPC set 200
cards would be treated as if they did not appear in the problem. Figure 9 displays
the Case Control Deck as used in Problem 1, and the general purpose of each card
is as follows (see Volume I of the NTA Manual, section 3.4, for further details):

1)  The TITLE card is used to specify a heading which will appear at the top
left of each page of output (the default is all blanks).

ii) The LINE card is used to specify the number of lines of data, not including
headings, which will appear on each page (the default is 50).
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NOVEMBER 17, 1975 NASTRAN 12/31/74 PAGE 1

NASTRAN EXECUTIVE CONTROL DECK ECHO

$

$***********i*********i**i*******i******i*************l**i**********li*****

$ START OF EXECUTIVE CONTROL RS-
e T R T SRS
$

ID CLASS PROBLEM ONE. C.E. JACKSON

$

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

$

APP HEAT

$

$ THE LINEAR STEADY-STATE SOLUTION ALGORITHM IS TO BE USED

$

SOL1

CEND

Figure 8. LSS Executive Control Deck from sample problem 1.



14l

LINEAR STEADY-STATE PROBLEM JANUARY 7, 1976 NASTRAN 12/31/74

CARD
COUNT

SN AWN

n
12
13
14
15
16
17
18
19
20
21
22
23
24

26
27
28
29

3
32
33

CASE CONTROL DECK ECHO

$

e e R R At L Ll Ll e e Lt

$ END OF EXECUTIVE CONTROL --- START CASE CONTROL **=##exsssiee *

grrrnn EEERRRE A RN RERRURBERERE RN ERRFREAR R AR AR RN R AR RN AERE ARG
$

TITLE = LINEAR STEADY-STATE PROBLEM

$

$ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
$

LINE = 51

$

$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$

ECHO = BOTH

$

$ SELECT THE SPC, MPC, AND LOAD SETS TO BE USED IN THIS SOLUTION
$

SPC = 100

MPC = 200

LOAD = 300

$

$ SELECT THE OUTPUT DESIRED (TEMPERATURES, LOADS, AND CONSTRAINT POWERS)
$

OUTPUT

THERMAL=ALL

OLOAD=ALL

SPCF=ALL

$

GFERN AN AR R R T IR R E R R R R SRR R R R R RN TR RR R R AR R R RN E RN AN RR TR ERERE RN

$ END CASE CONTROL - - - START BULK DATA St s s s r  a s st b S S R SRR AR A IR AR R A SR RN RS

GH R AR R R R AR AR R AR R R R R R AR AR R AR AR R AR E RS R AN RN RN

$
BEGIN BULK

Figure 9. LSS Case Control Deck from sample problem 1.

PAGE 2



iii)

iv)

V)

vi)

vii)

viii)

ix)

X)

Xi)

The ECHO card is used to specify whether only the sorted Bulk Data list—

ing, only the unsorted Bulk Data listing, or both sorted and unsorted Bulk
Data listings should be printed (the default is to print the sorted Bulk Data
only).

The SPC card is used to specify the identification number for a set of
single-point constraints which is present in the Bulk Data. The constraints
will then be used to identify certain GRID points which are to be held at
fixed temperatures.

The MPC card is used to specify the identification number for a set of
multi~point constraints which is present in the Bulk Data. The constraints
will then be used to identify certain GRID points whose temperatures are
to be maintained in a fixed relationship during the problem solution.

The LOAD card is used to specify the identification number for a set of
load cards which is present in the Bulk Data. These load cards will specify
powers and/or fluxes which are to be applied to the model during the prob-
lem solution.

The OUTPUT card is used to separate the section of the Case Control
which specifies boundary conditions and applied loads from the section of
the Case Control which specifies the type of output which is desired.

The THERMAL card is used to request a printout of the GRID point
temperatures.

The OLOAD card is used to request a printout of the linear GRID point
applied loads.

The SPCF card is used to request a printout of the power required to sus—
tain each single-point constrained GRID point at its specified temperature.

The BEGIN BULK card indicates that the Case Control Deck is complete,
and that all following cards will be Bulk Data.

Bulk Data: The purpose of the Bulk Data Deck, as displayed in unsorted form in
figure 10, is to provide the finite-element description of the problem to be solved.
All of the cards presented here have been discussed in some detail in section I1.B. of
this guide, and the following segment will essentially summarize the information
presented there (see Volume I of the NTA Manual, section 3.5, for further details
on the formatting and use of these cards).

i)

The physical units employed must be consistent, but are otherwise com-
pletely arbitrary. The units which will be used in this sample problem, as
indicated in the initial comment cards, are meters, watts, and degrees
Celsius.

15



i1)

LINEAR STEADY - STATE PROBLEM NOVEMBER 23,1975 NASTRAN 12/31/74 PAGE 3

INPUT BULK DATA DECK ECHO
1 . 2 . 3 . 4 . 5 .. 6 . 7 . 8 . 9 .. 10

s

$

$ UNITS MUST BE CONSISTENT

S IN THIS PROBLEM, METERS, WATTS, AND DEGREES CELCIUS ARE USED
H

S DEFINE GRID POINTS

s

GRID 1 o 0. 0.

GRID 2 a o 0.

GRID 3 2 0. 0.

GRID 4 a 0. 0.

GRID 5 0. 1 o.

GRID 6 A 1 0.

GRID 7 2 1 0.

GRID 8 3 1 0.

GRID 9 0. 2 o,

GRID 10 0. 1 0.

GRID 100 -05 05 o,

H

S CONNECT GRID POINTS

CROD 10 100 10 2

cROD 0 100 9 [

cauapz 30 200 1 2 6 3
cavapz 4o 200 2 3 7 6
cauabz 50 200 3 4 8 7

$
S DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES
s

PROD 100 1000 001
PaUAD2 200 1000 01

s

$ DEFINE MATERIAL THERMAL CONDUCTIVITY

s

MAT4 1000 200 ALUMINUM

S
S DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT 'H'
§

CHBDY 60 300 LINE 1 5 + CONVEC
+CONVEC 100 100

PHBDY 300 3000 314

MAT4 3000 200

s
S DEFINE CONSTRAINTS
s

SPC 100 100 1 300

MPC 200 9 1 1. 5 1 1.
MPC 200 10 1 1. 1 1 -1.
$

$ DEFINE APPLIED LOADS

H

SLOAD 300 1 4. 2 8,

SLOAD 300 3 8. 4 4.

sLoaD 300 5 a. 6 8.

SLOAD 300 7 8. 8 a,

s

...... PETTTTT I

$
$ END OF BULK D
s

s
ENDDATA
TOTAL COUNT = 61

"** USER INFORMATION 207, BULK DATA NOT SORTED. XSORT WILL RE-ORDER DECK.
Figure 10. LSS unsorted Bulk Data Deck from sample problem 1.

The GRID cards are used to define the location of the solution points in the
model. Each GRID point is given a unique identifying number along with
X, Y, and z coordinates* which fix its location in space. These GRID points
will be joined together by NTA element connection cards to actually form
the model. Often, when a GRID point is being referenced, the NTA re-
quires that a degree—of-freedom be specified. The user should always spec-
ify “1”. SCALAR and EXTRA points also exist, but are error prone in the
NTA, of relatively little use, and will not be discussed here.

*[t is possible to use cylidrical or spherical coordinates also-see Volume I of the NTA Manual,

section 3.5.1(i).
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iii)

iv)

v)

vi)

vii)

viii)

iX)

X)

The CROD cards are a type of element connection card and are used to in-
dicate that two GRID points are to be physically joined together by a ther-
mally conducting rod. The properties of this rod, namely its cross-sectional
area and its material composition will be defined respectively by NTA
property and material cards.

The CQUAD? cards are an additional type of element connection card and
are used to indicate that four different GRID points are to be physically
joined together by a quadrilateral plate, with one GRID point being located
at each corner. The properties of this plate, namely its thickness and its
material composition, will be defined respectively by NTA property and
material cards.

The PROD card is a type of property card and is used to define the cross—
sectional area of the rods defined by the CROD cards which reference it.
The material of which the rods are composed will be defined by a material
card.

The PQUAD?2 card is a type of property card and is used to define the
thickness of the quadrilateral plates defined by the CQUAD?2 cards which
reference it. The material of which the plates are composed will be defined
by a material card.

The MAT4 cards are a type of material card and are used to define the
thermal conductivity of the material which composes any element con-
nection cards which reference them through any property cards (i.e.,
CROD cards reference a PROD card which references a MAT4 card).

The CHBDY card is a type of connection card and is used to define a sur-
face area which will be participating in the thermal system either by trans—
ferring heat to other surface areas by convection and/or radiation, or by
absorbing external thermal fluxes. This is the most complex of the com-
monly employed thermal connection card types and is discussed in detail
in section 3.5.1(3) of Volume I of the NTA Manual.

The PHBDY card is a type of property card and is used to specify the area
(if necessary), emissivity (if necessary), absorbtivity (if necessary), and
number of the material card which contains the convective film coefficient
(if necessary). This is the most complex of the commonly employed thermal
property card types, and is discussed in detail in section 3.5.1(3) of Vol-
ume I of the NTA Manual.

The MAT4 cards (see vii also) are a type of material card which, when ref-
erenced by a PHBDY card, will specify the convective film coefficient “h”
(W/m2-°C in this problem) which is to be used in calculating the heat ex-
change between the CHBDY card referencing the PHBDY card in question
and the ambient points specified on the continuation portion of the
CHBDY card itself.

17
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xi) The SPC card is a type of constraint card which indicates that a selected
GRID point is to remain at a specified temperature during the problem
solution.

xii) The MPC cards are a type of constraint card which indicate that selected
GRID points are to maintain a specified temperature relationship to other
selected GRID points.

xiii) The SLOAD cards are a type of loading card which are used to apply fixed
loads to selected GRID points.

xiv) The ENDDATA card indicates that the Bulk Data Deck is complete. Any
input cards following an ENDDATA card (assuming that the ENDDATA
card is in the Bulk Data) will be ignored.

Output Produced: Output for each of the 20 NTA Sample Problems may be found
in appendix F. “User Information” and ““User Warning” messages which appear in
the output from the sample problems will not be discussed individually, but a de-
scription of them may be found in appendix B. All other output data following
the Bulk Data listings will be discussed on a page-by-page basis (the page number
is found in the upper right hand corner of most computer printout pages), with a
minimum of repetition from previous problems. During all further discussions of
the sample problems the reader will have to refer to appendix F to see the Ex-
ecutive Control, Case Control, and Bulk Data decks which are being discussed

in addition to finding the output produced.

Page No. Description
6 The output labeled “TEMPERATURE VECTOR” consists of a

GRID-point-by-GRI1D-point listing of the solution temperatures
for all of the GRID points in the model. Each row of output con-
tains up to six temperatures, with the GRID point number of the
first temperature in the row being specified at the far left of the
row and the following GRID point numbers in each row increasing
successively by a value of one (for exampte, GRID point eight has
a temperature of 331.9°C). This output is produced by the
“THERMAL=ALL" request in the Case Control Deck.

7 The output labeled “LOAD VECTOR?” consists of a GRID-point-
by-GRID-point listing of the loads applied to all of the GRID points
in the model (with the exception that net loads of zero are not in-
cluded). The correlation of applied loads with GRID point numbers
is the same as has been described for the “TEMPERATURE VEC-
TOR,” and this “LOAD VECTOR” is produced by the “OLOAD=
ALL” request in the Case Control Deck.



Page No.

unnumbered -
first page after
the “FORCES
OF SINGLE
POINT CON-
STRAINT”
output

Description

The output labeled “FORCES OF SINGLE-POINT CONSTRAINT”
consists of a GRID-point-by-GRID-point listing of the non-zero
thermal loads required to maintain the single-point constrained GRID
points at their specified temperatures. The correlation of these in-
ternally determined thermal loads with GRID point numbers is the
same as has been described for the “TEMPERATURE” and “LOAD”
vectors, and these single-point constraint forces are requested by the
“SPCF=ALL” request in the Case Control Deck.

This section of output is unlabeled, and is produced automatically for
all NTA runs which have enabled Fortran output unit 4 (see your
local NASTRAN systems programmer for further information). Sev-
eral useful pieces of information are supplied in this “Run Log:”

1) On line one, the NTA computer core load point is defined;

2)  On line two, the number of CPU and 1/O seconds remaining to
be used after the completion of the program load are given;

3) On most of the following lines, the total CPU seconds con-
sumed, the total wall-clock seconds consumed, and the module
presently being executed are listed;

4) At the end of each “LINK,” generally a group of modules which
perform a certain function, the total consumed I/O time is listed,
and on the following line the amount of allocated core space
which was not used by the preceding LINK is defined;

5) At the end of the “Run Log,” the amount of core which was
never used during the execution is listed.

Obviously, this output would be useful in tuning a problem so that
the minimum amount of required resources (time and core) could be
requested. Also, in the case of an abend, it provides a trace up to the
module where execution ceased. Further information may be re~
quested to appear in the ““Run Log” via the use of DIAG cards in the
Executive Control, as is described in section 3.3 of Volume I of the
NTA Manual.

2. Sample Problem 2*

a. Intent: This problem, which is based on Problem 1, adds radiative heat dissipation
from the fin to space. The use of the nonlinear steady-state (NLSS) solution al-

gorithm is therefore required and is demonstrated.

*During the discussions of the remaining problems it will be assumed that the reader realizes that more de-
tailed descriptions of input cards may be found in the NTA Manual.

e
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b. Executive Control: Only minor changes were made from Problem 1:

i) The 2 card information was updated \changes to this card will be made in
each new sample problem, but no further discussion of it will be made).

iil) The SOL card was changed to request algorithm 3, which is the nonlinear
steady-state solution method.

iii) A DIAG 18 card has been included to force the convergence criteria to be
printed out after each iteration.

c. Case Control: Only two changes were made from Problem 1:

i)  The TITLE card was updated (further changes to this card, which will occur
in each new problem, will not be discussed).

iil) The TEMP (MATERIAL) card is required for NLSS runs, and is used to ref-
erence a set of TEMP and/or TEMPD cards in the Bulk Data which define the
estimated final steady-state temperature vector of the problem being solved.
In order to avoid divergence, it is important that this guess vector be at least
80 percent of the true absolute steady-state temperature for each GRID point,
though it should be realized that grossly high temperature guesses will drastic-
ally slow convergence. A tactic which has been successfully used in a variety
of situations has been to obtain an initial solution while using a high temper~
ature estimate, and then input this solution (which may be automatically
punched as TEMP cards by the NTA—see Problem 11) as the temperature
guess vector in a subsequent run.

d. Bulk Data: All of the changes to the Bulk Data Deck which were made between
Problems 1 and 2 are listed at the end of the unsorted Bulk Data echo.* Several
new types of cards are seen there, and their uses are as follows:

i) The SPC1 card is the type of single—point constraint card which should be used
in NLSS problems.** It differs from the SPC card used in Problem 1 (which
has been removed for Problem 2) in that no temperatures are actually specified
on the SPC1 card, and only the ID numbers of the GRID points which are to
be held at the temperatures specified for them by the TEMP(MATERIAL) set
selected in the Case Control are entered.

ii) The CHBDY cards are used to define the radiating boundary elements which
cover both sides of the fin. It should be noted that CHBDY cards 200 and
500, 300 and 600, and 400 and 700 are identical except for a reversal in the
ordering of the (_3&]2 points. As is shown in figure 11, this reversal changes

*This will be true for all of the problems except 12 and 19, in that a previous problem will be referenced
and all Bulk Data changes will be listed at the end of the unsorted Bulk Data echo.
**Use of the SPC card has been known to produce incorrect answers; in addition, the TEMP(MATERIAL)
set will override any temperatures specified on an SPC card.
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CHBDY

/ VECTOR 2

A

— 9
a /|3
A
/
4
/
/
/
A
s VECTOR 3 ©
/
4/ - - — - > - L — —- — VECTOR 1
1 2
VECTOR 2
f - Y
100 1000 AREA4 1 2 3 4
LW__J
VECTOR 1
VECTOR 2 = VECTOR 3, whose direction defines the active

VECTOR 1 (X)

side of the CHBDY element. In this case, it is

the side facing the reader.

Figure 11. The right-hand rule as applied to a NTA CHBDY AREA4 card.

the orientation of the normal vector formed by the cross-product of the
lines between GRID points one and two and GRID points one and three
(generally known as the “right-hand rule” vector). The direction of this
normal is used in the NTA only when a thermal flux vector from a QVECT
card is being applied, though, as Problem 12 will illustrate, a special view
factor determination program, VIEW, exists which also makes use of this
orientation vector. Therefore, even though it will make no difference in
most NTA executions, it is good form to order the CHBDY GRID points
such that the cross—product orientation vector will point in the direction in
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iii)

iv)

v)

vi)

vii)

viii)

ix)

which the radiating surface is supposed to be looking. Defining the orien-
tation vector for CHBDY POINT and LINE elements, where this cross—
product is not available, is discussed on the CHBDY card Bulk Data de-
scription found in section 3.5.3 of Volume I of the NTA Manual.

The PHBDY card, which is referenced by the six preceding CHBDY cards,
defines the emissivity of these radiating surfaces as 0.90,

The TEMP card, which has been selected for use by the TEMP(MATERIAL)
card in the Case Control, defines a temperature guess of 300 degrees for
GRID point 100. Whether this value is Celsius or Kelvin cannot be de-
termined until the PARAM cards are examined.

The TEMPD card, which has also been selected for use by the TEMP-
(MATERIAL) card in the Case Control, indicates that all GRID points
which are not specifically supplied with temperature guesses via TEMP
cards will have temperature guesses of 300 degrees. It should be noted
that since both the TEMP and TEMPD cards specify the same temperature,
the TEMP card could be omitted in this case without affecting the problem
in any way.

The PARAM TABS (Temperature ABSolute) card specifies a value (default=
0.0) which will be added to the temperature guesses and intermediate
thermal solution vectors before the calculation of nonlinear loads due to
radiation is made. In this case, if the Celsius/Kelvin system has been used

in defining other material properties, the TABS value of 273.15 would in-
dicate that the temperature guess vector and the results are and will be in
degrees Celsius (the 273.15 value would be added to the temperatures
guessed to convert them to the absolute Kelvin scale).

The PARAM SIGMA card specifies the Stefan-Boltzmann constant
(default=0.0) in the units which are being used in the particular problem
being solved. In most NTA versions the omission of this card will result

in no radiative interchange being included in the problem solution, and the
user should verify the presence of this card to assure himself that his results
do in fact include nonlinear radiative effects,

The PARAM MAXIT (MAXimum ITerations) card specifies the maximum
number of solution iterations (default=4) which will be allowed before
execution will be automatically terminated.

The PARAM EPSHT (EPSilon Heat Transfer) card specifies a value (default=
0.001) which will be used in determining whether the desired degree of
convergence has been achieved, which would permit the solution iterations



to cease without having reached the MAXIT value. The convergence cri-
teria which are used are discussed in subsection e), where the output for this
problem is examined.

x) The RADLST card is used to indicate which CHBDY cards are participating
in the radiative interchange. In this case a 6 x 6 matrix is specified, with
column one being associated with CHBDY card 200, etc.

xi) The RADMTX cards are used to define the area~times-view-factor values
which will be entered into the square matrix specified by the RADLST card,
and since this matrix is symmetric, only 1/2 of it need be entered. Although
the format of this card type is given in section 3.5.3 of Volume I of the
NTA Manual, a few additional comments are useful:

1) If the view factors supplied for an element sum to >1.001,* a fatal
error will result in most versions (such as Levels 15.5.1, 15.5.2 and
15.5.3). If a version is used which does not make this error check,
and view factors do sum to > 1.0, then the results are unpredictable.

2) If the view factors supplied for an element sum to <1.0, the NTA
will automatically assume that the unaccounted for energy is
lost to “‘space”. Some versions (such as Levels 15.5.1, 15.5.2 and
15.5.3) will warn the user of this energy loss, but others may not, and
the user should be aware of this potential invisible and infinite heat
sink.

3) If a column is undefined by RADMTX cards, or is only partially de-
fined, it will be filled out with zeros. However, note that no em-
bedded blank fields are allowed.

In the light of these comments it can be seen that the radiation matrix in
this problem will cause all of the energy radiated from the fin to be lost
to the internal “space’ node. In addition, since all of the terms in the
RADMTX are zero, it could have been left out entirely and the same
answers would have resulted due to the default option mentioned in com-
ment #3 above.

*Since the RADMTX actually supplies area-times-view-factor values (AF values), the true criterion is that
the AF sum for an element divided by that element’s area be < 1.001.
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Output Produced:
Page No. Description
unnumbered — This page of output is produced only if a DIAG 18 card is
directly pre- present in the Executive Control during a NLSS run, and it lists
cedes page 7 three parameters which are used by the program to determine
if solution iteratigns may be terminated (see section 2.6.2 of
Volume I of the NTA Manual for more detailed information):

i)  EPSILON - P is the ratio of the change in the nonlinear load between the
last two iterations to the nonlinear load calculated from the initial thermal
guess vector.

ii) LAMDA - 1 is a weighted estimate of the lowest eigenvalue of the solution
matrix.

iii) EPSILON - T is essentially a ratio of the sum of the changes in temperature
from the previous iteration to the sum of the newest estimated temperatures.

The iteration algorithm will terminate under one of the following conditions:

i)  EPSILON - T < EPSHT and EPSILON ~P < 10 * EPSHT — Normal
Convergence. .

ii) EPSILON - T = 0. and EPSILON - P = any value — Maximum Convergence
(essentially as good as Normal Convergence, but EPSILON - P was not satis-
fied, probably due to an inaccurate thermal guess vector). *

iii) LAMDA -1 <| after the fourth iteration — Diverging Solution. To fix this,
the user might try a higher thermal guess vector, examine the model for the
unintended application of high thermal loads, and/or examine the RADMTX
to verify that the view factors supplied do not sum to values greater than
1.001 for any element.

iv) If MAXIT is exceeded — termination due to Maximum Iterations.

v) Ifan internal algorithm which estimates the time required for an iteration
indicates that not enough CPU time remains for the next iteration to be
completed — termination due to Insufficient Time.

In this problem, termination is, as is shown, due to Normal Convergence. What

is the best value to use for EPSHT? There is no one answer to this question, but

commonly used values are 1073 or 10~#, and they have uniformly produced re-

liable results.
7, 8, 9 and the This output is identical in form to that described in Problem 1.
Run Log It should be noted that the modules being executed, as noted in

the Run Log, are different from Problem ! because the NLSS
algorithm (SOL 3) is being used instead of the LSS algorithm
(SOL 1).

*This convergence message is not available on all NTA versions.
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Sample Problem 3

a.

Intent: This problem converts the NLSS model of Problem 2 to an identical non-
linear transient problem, demonstrating the use of the transient solution algorithm
(SOL 9). '

Executive Control: The only change made from Problem 2 was on the SOL card,
where algorithm 9, the nonlinear transient solution method, was selected instead
of algorithm 3, the NLSS solution method.

Case Control: Several changes were made from Problem 2, as follows:

i)

iii)

iv)

v)

vi)

vii)

The LOAD card was changed to a DLOAD (Dynamic LOAD) card, which

is required to request linear thermal loads du_ring a transient execution. This
card may reference only TLOADI1, TLOAD?2, and DLOAD Bulk Data cards,
which will, in turn, reference other linear load cards.

The TSTEP (Time STEP) card is required to specify the identification num-
ber of the Bulk Data TSTEP card which will be used to define the integration
time step size, the number of time steps to be solved, and the frequency with
which the time steps will be printed out (i.e., every time step, or every other
time step, or every third time step, etc.).

The IC (Initial Condition) card is required to specify the set number of the
TEMP and/or TEMPD cards which will be used to define the initial temper-
ature of each GRID point in the model. This set number may be the same
one referenced by the TEMP (MATERIAL) card, but in most cases a separate
temperature vector will be specified.

The SET card is optional, and is used here to define a group of GRID points
which may be collectively referenced in later output requests.

The OLOAD card has been previously discussed, but its use here is slightly
different in that it references a set number. The only requirement for the use
of this option is that the set number selected be previously defined on a SET
card in the Case Control, and the result will be that the requested output will
be supplied only for the GRID points listed in the set. This option may be
used for any of the various types of NTA output.

The SPCF card is superfluous in this problem, as no SPC set is selected.

Cards 54 through 69 supply the information required to produce printer plots
of selected GRID point temperatures and thermal velocities (rate change of
temperatures) as a function of time. The structure of this request is quite
simple, in that it is initialized with an QUTPUT (XYOUT) card, followed by
XTITLE and YTITLE cards to label the axes, and completed with an
XYPAPLOT card which specifies the variable which is to be plotted against
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viii)

ix)

time along with the GRID points for which the plots will be generated. It
should be noted that this group of cards must appear at the end of the Case
Control Deck unless a structural plot packet is supplied (it may either pre-
cede or follow the transient plot request). Further detail on these printer
plots may be found in section 4 of the NASTRAN User’s Manual.

It should be noted that the SPC request has been removed. The reason for
this is that in SOL 9 any GRID point constrained by a SPC will remain fixed
at zero degrees. This makes the SPC technique essentially useless in transient
runs, and alternate methods for constraining GRID point temperatures will be
discussed and applied in the Bulk Data Deck section of this problem.

The TEMP (MATERIAL)card is optional for a transient solution, but its use
should improve the stability of the solution. If the transient solution is to be
oscillatory in nature, the guess vector selected should approximate the esti-
mated average temperature of each GRID point.

Bulk Data: The following changes, listed at the end of the unsorted Bulk Data
echo, were made to the Bulk Data to convert Problem 2 to Problem 3:

i)

ii)

SPC and/or SPC1 cards may be used in SOL 9 only to constrain temperatures
to zero degrees, and are therefore essentially useless. The standard transient
method of constraining a GRID point is to first give it a large conductive
coupling to a “ground’ at absolute zero. A large load is then applied and ef-
fectively controls the temperature of the GRID point. This procedure is anal-
agous to the well known linear stretching of a spring as governed by the re—
lationship F = KX. In a thermal problem, the K is the magnitude of the con-
ductive coupling to ground, the F is the magnitude of the applied load, and the
X is the fixed temperature value. This sounds somewhat complicated, but a
glance at the cards involved shows that it is not. A CELAS?2 card is used to
define a conductive coupling of 1. x 10° watts/°C between GRID point 100
and a thermal ground (an infinite heat sink at absolute zero). An SLOAD card
(in conjunction with a TLOAD?2 card, as will be discussed later) applies a

load of 300. x 10° watts to GRID point 100. Therefore, by the equation
stated above, the fixed temperature is X = F/K = 300. x 10° (watts)/ 1. x

10° (watts/° C)=300° C. It should be emphasized that for this method to work;
the conductive coupling to ground should be several orders of magnitude larger
than the other real thermal conductances in the model. Also, a useful feature
of this method is that if the load were made time-varying, the temperaturs of
the constrained GRID point would vary proportionately.

All linear SOL 9 loads, as was mentioned in the Case Control section of this
problem, must be applied through TLOAD, TLOAD?2, and/or DLOAD Bulk
Data cards. In this problem, a TLOAD?2 card defines a unit multiplier which
will operate from time = 0. to time = 1. x 10° and during this time will apply




all load cards with a set ID of 300 (defined on field 3 of the TLOAD?2 card).
Both the old and new SLOAD cards in the problem have set ID’s of 300 and
will therefore be applied. In order to clarify this load application procedure
further, figure 12 illustrates all of the possible logic paths which may be used
successfully in SOL 9.

iii) The TSTEP card has been mentioned in the Case Control section, and in this
problem specifies 31 time steps of 30 seconds each with a printout required
for every time step.*

iv) An additional TEMPD card with a set ID of 600 defines the initial condition

thermal vector as referenced by the IC card in the Case Control.

e.  Output Produced

Page

10

No. Description

This page lists the total linear thermal load applied to GRID point
1 at each time step in the problem. This type of output, where

a single GRID point is examined at all time steps is known as
SORT?2 output. It is possible to reverse this sorting and obtain
information organized to display all GRID points at individual
time steps, which is known as SORT1 output. This will be dem-
onstrated in Problem 4.

This card references the set number of TLOAD1 or
TLOAD2 or DLOAD Bulk Data cards, and must ap-

A. Case Control DLOAD = 100
Request pear for linear loads to be applied during a transient
J run.
B. Bulk Data TLOAD1 ’167)“ 200 ..... 5 In general, these cards define time-varying multiple-
Cards TLOAD2 100, 200, ... cation factors and must be referenced by a DLOAD
> card in the Case Control Deck to be employed during
DLOAD 100 1.0 1.0 100 a transient run. The DLOAD Bulk Data card can
) combine TLOAD1 and TLOAD2 loads. The set ID on
each load card must be unique.
DAREA 560“ ..... 3
SLOAD 200 .....
QVECT 200 ..... These are the available NTA linear thermal load cards,
QvoL 200 ..... ¢ and must be referenced by TLOAD1 or TLOAD2
QBDY1 200 -.... cards to be applied during a transient run.
QBDY2 200 ..... J
QHBDY 200 .....

Figure 12. Applying linear transient loads.

*Either 31 or 45 integration steps will be used for all problems based on Problem 3, with the smaller
number being chosen to allow each transient printer plot to fit on one page.
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4.

Page No. Description

19 This output is identical to that on page 10, except that temper-

atures are listed instead of linear applied loads.

30-35 These pages contain data used in generating the transient temp-

erature plots and are generally of little interest to the user.

36 -39 These pages contain the plots mentioned above and are essential-

ly self-explanatory. In the first plot, of temperatures, the sym-
bols A, *, and 0 correspond to GRID points 100, 1, and 4. The
following three plots separately graph the thermal velocities of
GRID points 100, 1, and 4.

Run Log This section indicates the modules being executed for SOL 9,

along with other data as described in Problem 1. In future
problems, the Run Log will only be discussed to point out mod-
ifications which have been made to the solution algorithms.

Sample Problem 4

a.

Intent: This problem, which is based on Problem 3, demonstrates the use of a
DMAP (Direct Matrix Abstraction Program) alter to produce SORT1 output in
place of SORT2 output during a transient solution. In addition, the TSTEP card
is modified to allow output only for every fifteenth time step, and a new DIAG
card is included to provide a listing of the NASTRAN Source Program (often called a
Rigid Format) which is executed, in this case SOL 9. o

Executive Control:

i)

A DIAG 14 card has been added to produce a listing of the DMAP Source
Program being executed to solve this problem. This listing will be further
discussed in the Output section.

The four cards starting with ALTER 122 and ending with ENDALTER com-
prise an alter packet, and their purpose is to modify the Rigid Format which
is called for execution by the SOL 9 card. The general topic of NASTRAN
Source Program modification, generally known as “‘altering”, is too compli-
cated to be treated in a rigorous manner in this text. Fortunately, all that the
casual user needs to realize is that the NTA is composed basically of groups of
subprograms known as modules, and that the order in which these modules
are selected for execution and the input supplied to them will determine what
type of problem is solved. NASTRAN Source Programs, which consist of DMAP
control statements (analagous to Fortran statements) specifying the modules
to be executed, exist in three fixed forms (i.e., Rigid Formats) for heat trans—
fer problems, and may be selected by specifying SOL 1 (LSS), SOL 3 (NLSS),



or SOL 9 (Transient). Modifications to these Rigid Formats are possible but
are often complex and always extremely error prone. However, certain use-
ful alters have been developed and incorporated into simple and reliable
packets that need only be inserted into the Executive Control Deck to pro-
duce the desired result.* The user must only remember to use the alter
packet with the Rigid Format for which it was designed, and that should two
or more alters be desired simultaneously, the lower numbered alters must
directly precede the higher numbered alters with only one ENDALTER card
appearing at the end of all of the alters. '

In this problem, the alter packet shown will eliminate the SORT2 output and
replace it with SORT1. For more detailed information on the uses of DMAP,
see the NASTRAN User’s Manual, section 5.

c. Case Control: No changes were made from Problem 3.

d. Bulk Data: Field five of the TSTEP card was changed from 1 to 15, which will
cause the output to be produced only at every fifteenth time step.

e. Output Produced:
Page No. Description

9-14 These pages list the DMAP statements which comprise Rigid
Format 9. Note the three statements which are labeled 122.
The first statement was part of the original rigid format, while
the following two were input via the alter in the Case Control.

16 - 23 These pages list the SORT1 load and thermal vectors produced
at every fifteenth time step.

30-33 These pages contain transient plots of every fifteenth time step
only.

Run Log Note that, in comparison with Problem 3, statement 122 is ex—

ecuted and statement 123 is not.

5. Sample Problem 5

a. Intent: This problem, which is based on Problem 4, demonstrates the generation
of a structural plot of the NTA model as defined by the heat conduction elements.

b. Executive Control: Since structural plotting is done early in a NASTRAN execution,
the existing alter packet from Problem 4 has been modified by the addition of an
ALTER 20 and an EXIT § card. Thesecards will cause NASTRAN to stop executing

*With the advent of Level 16, certain minor changes may have to be made to these alter packets.
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after DMAP statement 20 is completed. Note that the previous alter could
have been removed (except for the ENDALTER card) without affecting the

results.

Case Control: A structural plot package has been added at the end of this
deck. This is a general purpose request which will produce two plots

(figure 13) of all of the geometrically defined heat conduction elements in

the model. The first plot will have the GRID points labeled, while the second
will have each element labeled. This plot package, if present, must directly
precede the BEGIN BULK card, and will require that a seven~track tape be
provided on unit PLT2 (consult your local NASTRAN Systems Programmer).
The plot information will be placed on the tape, which then must be
processed by a Stromberg-Carlson 4020 plotter to produce the plots on micro-
film suitable for printing as desired. Complete plotter information (including
more control cards and how to use other plotters) may be found insection 4
of the NASTRAN User’s Manual.

Bulk Data: No changes were made from Problem 4.
Output Produced:
Page No. Description

9 Note the insertion of the EXIT § after the original DMAP
instruction number 20.

16-19 Messages from the structure plotter indicating that two plots
have been generated.

Run Log Note that execution has ceased at DMAP statement 20 due
to the alter.

figure 13 Structural plots printed from microfilm.

Sample Problem 6

a.

Intent: This NLSS problem is based on Problem 2 and demonstrates the mod-
eling of thermal conductivity as a function of temperature.

Executive Control: No changes from Problem 2.
Case Control: No changes from Problem 2.

Bulk Data: Two new types of Bulk Data cards were introduced, MATT4

and TABLEMI1. The MATT4 card defines in field two the ID of a MAT4
card which is to be made temperature dependent (in this case, MAT4 1000).
Field three references a TABLEMI1 card which will provide coefficients as a
function of temperature which will be multiplied by the conductivity specified
on MAT4 1000. For example, in this problem if an element’s temperature
were 300 degrees Celsius, then its conductivity would be (200)(1.25) =

250 W/m -~ °C.

Output Produced: No changes in the types of output requested were made
from Problem 2. The answers are, of course, different and are consistent with
a resultant increase in conductivity (i.e., the Single-Point Constraint Force at
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Figure 13. Computer-generated structure plots of the NTA model.
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GRID 100 increased because the increased conductivity drained more energy
from this GRID point than was lost in Problem 2).

Sample Problem 7

a.

b.

c.

Intent: This NLSS problem is based on Problem 2 and demonstrates the
modeling of a convective coefficient which is a function of temperature.

Executive Control: No changes from Problem 2.
Case Control: No changes from Problem 2.

Bulk Data: The changes made here were identical to those made in Problem
6, with the exception that a different MAT4 card (one defining a convective
film coefficient) was referenced by the MATT4 card.

Output Produced: The output format is identical to that of Problem 6.

Sample Problem 8

a.

Intent: This NLSS problem is based on Problem 2 and demonstrates the
modeling of anisotropic temperature-dependent thermal conductivity.

Executive Conirol: No changes from Problem 2.

Case Control: No changes from Problem 2.

Bulk Data: Two new types of Bulk Data cards were introduced, MATS5 and
MATTS5. They are analogous in function to MAT4 and MATT4 cards, re-
spectively, except that they provide for the specification of anisotropic ther-
mal conductivity (MATS) and the independent variation of the conductivity
components as a function of temperature (MATT5 with TABLEMI1). A com-
plete discussion of these card types in this manual would be excessively time
consuming, so it will only be noted that the conductivity in the X-direction
(along the fin axis) is defined to be identical to that of Problem 6, while the
Y-direction conductivity (across the fin) is defined to be zero. See Volume |
of the NTA Manual, section 3.5.3, for a detailed description of these new
card types.

Output Produced: The output format, and the answers, are identical to those
obtained in Problem 6. This is due to the fact that since there is no temper-
ature gradient across the fin in this simple model, the reduction in the thermal
conductivity in this direction to zero does not affect the results.

Sample Problem 9

a.

Intent: This transient problem is based on Problem 3 and demonstrates the
creation of a restart tape along with the punched card checkpoint dictionary
required to make use of it. The procedure given is also applicable to SOL 1
or SOL 3 problems. The creation of a restart tape is useful in that it allows
the user to reinitiate execution at the point of termination following an



abend, or with a minimum of repetition following a small model change.
Both of these features can save substantial amounts of computer time.

b. Executive Control: The only change made was the addition of a CHKPNT
YES card, which specifies that a restart tape is to be prepared and that a
checkpoint dictionary is to be punched to provide a description of the data
files on the restart tape. These functions are completely automatic, with the
user being required only to provide a tape on unit NPTP (New Problem TaPe)
and to enable Fortran unit seven so that the checkpoint dictionary may be
punched or directed to disk, tape, etc. Details on these procedures should
be obtained from your local NASTRAN Systems Programmer.

c. Case Control: No changes were made, except for the removal of the OLOAD
and XYPAPLOT output requests and a change from THERMAL = ALL to
THERMAL = 5 to reduce printed output.

d. Bulk Data: No changes from Problem 3.
e. Output Produced:
Page No. Description

2 This is a printed echo of the first card punched in the check-
point dictionary.

11-13 These pages contain printed echoes of the checkpoint diction-
ary, interspersed with previously seen user warning and in-
formation messages. The exact format of these checkpoint
cards is not of value to the user, and it is sufficient simply
to realize that each card (except the REENTER cards which
indicate DMAP statements at which execution could be re-
initiated) defines the location on tape of a certain vector or
matrix of information, often called a “‘data block™. Further
information on restart may be found in section 3.1 of the
NASTRAN User’s Manual.

14 - 22 This i1s a standard SORT2 transient thermal vector as re-
quested in the Case Control Deck.

Cards punched  These cards, not shown here, are identical to those listed
on Fortran unit on pages 2 and 9-11.
seven

710. Sample Problem 10

a. Intent: This transient problem demonstrates the restart procedure using the
restart tape and checkpoint dictionary produced in Problem 9.
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Executive Control: Three changes were made from Problem 9:

i) A transient restart error was corrected by the inclusion of the 4 card alter
packet beginning with ALTER 118, 119 and ending with ENDALTER. This
packet is required for all transient restarts at Level 15.5.X, and may be re~
quired for Level 16.

i)  The checkpoint dictionary as punched in Problem 9 is inserted. The
RESTART card will be used to verify that the proper tape has been mounted
for the restart run, while the other cards will locate relevant data blocks on
the restart tape. The restart tape must be mounted on unit OPTP (Old Prob-

lem TaPe).

iii) The CHKPNT card has been removed, though it is possible to make a restart
tape during a run which is initiated by a restart tape (however, unit NPTP
would have to be enabled in addition to unit OPTP).

Case Control: No changes from Problem 9.

Bulk Data: The Bulk Data input in this case consists of cards to be added to the
listing on the restart tape and / cards which define cards to be removed from the
listing on the restart tape. The / cards define, based on the sorted Bulk Data num-
bers of the cards on the restart tape, the number or numbers of cards to be deleted
during the restart run. For example, in Problem 10, card #26 from Problem 9 is
to be deleted. A glance back at Problem 9 shows that thisis MAT4 1000, which is
logical because a new MAT4 1000 card is being provided for this restart run. A
restart run in which changes of any sort are made is termed a “modified” restart,
as opposed to simply resuming execution after a system failure. An examination
of the new sorted Bulk Data echo indicates that the new MAT4 1000 card has
indeed replaced the one used in Problem 9.

Output Produced:
Page No. Description
10 This list of modified cards is of little use to the user except as a

! reminder of the card types which have been changed for the
restart run.

11-16 The NASTRAN DMAP Source Program used during the restart
is automatically provided, and an asterisk is placed to the left of
the instruction number of each DMAP statement scheduled to be

executed.
Unnumbered In addition to standard User and Warning messages, a list of the
Page between data blocks obtained directly from the restart tape is provided-
16 and 17 This list is of little use to the casual user.



Page No. Description

17-25 The change in temperatures from Problem 9 may be observed,
demonstrating the effect of the modification during the restart.

11. Sample Problem 11

a.

Intent: Problem 11 is a transient run based on Problem 3 which demonstrates the
application of arbitrary cyclical loads and the production of punched temperature
cards.

Executive Control: The only change from Problem 3 was the addition of a four
card alter packet which will cause the output from a THERMAL request in Case
Control to be produced in SORT1 format. In addition all output requests, includ-
ing THERMAL, will still be produced in SORT2 format. The reason for this alter
is that NTA punched temperature cards are only produced correctly during a trans-
ient run when the SORT1 format is used, as will become apparent when the output
is examined. No problem of this sort exists for punching TEMP cards during NLSS
or LSS runs.

Case Control: Two changes were made from Problem 3:

i) The DLOAD card now references set 800 instead of 300. This was done be-
cause several load sets have been combined in the Bulk Data as set 800 and
must be referenced as such to be applied.

ii) The THERMAL card now reads THERMAL (PUNCH), which will eliminate
the printing of the thermal vector and will substitute the punching of temp-
erature cards. It would also have been possible to request THERMAL
(PRINT, PUNCH) to have obtained both types of output simultaneously.

Bulk Data: Several new card types are introduced here:

i) The TLOADI card is similar to the previously seen TLOAD?2 card except
that a TABLEDI card (see below) is referenced in field 6 to provide a multi-
plying factor which varies as a function of time and will be multiplied by the
loads defined by the set specified in field 3 of the TLOAD1 card. In addition,
a DELAY set (see below) may be (and is) referenced in field 4 of the TLOAD]1
card and specifies a time factor which is to be subtracted from the actual solu-
tion time before the TABLEDI1 card is consulted for the multiplying factor.

it) The TABLEDI card defines a multiplying factor versus time relationship which
may be referenced by TLOAD] cards. TABLED2, TABLED3, and/or
TABLED4 cards may be used to perform a similar function.

iii) The DELAY card specifies, on a GRID point basis, a time delay factor that
may be used during the table look~up procedure described above. Forex-
ample, if the solution time were at 1200 seconds, and a delay of 900 seconds
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had been specified for GRID point 2 via a DELAY card, the table look-up
would locate the multiplying factor corresponding to a solution time of 300
seconds.

iv) The DLOAD card must be used if more than one TLOAD1 or TLOAD2 set
is to be applied simultaneously. Scale factors are provided on the card and
are set to 1.0 for a simple combination of load sets.

In summary, TLOAD?2 300 applies loads during the entire solution to GRID
points 1 - 8, 100; TLOADI 700 to GRID points 1 - 8 from 0O to 450 seconds; and
TLOAD1 710 to GRID points 1 - 8 from 900 to 1350 seconds.

Output Produced:

Page No. Description

11-19 Note the cyclic variation of the load vectors.

After the Run This section contains temperature card images as requested by
Log THERMAL (PUNCH). The punched output has deliberately
been directed to the printer for presentation purposes. The
SORT1 output runs through card 672, and the error in the
SORT?2 output which follows is easily seen (the program attempts
to print a real number, the time, in an integer field).

12. Sample Problem 12

a.

Intent: This problem is meant to demonstrate the capability which exists via the
VIEW# program for generating view factors and RADMTX and RADLST cards
directly from the CHBDY boundary element descriptions which are supplied to
the NTA to define radiating surfaces. The Bulk Data from Problem 2 was used as
input, with the only changes being the addition of a $VIEW* card to define VIEW
parameters, the removal of CHBDY 60 which is not a radiating surface and the
referencing of the $VIEW card from the CHBDY cards via an entry in field 9 of
the CHBDY cards. Comment cards added to the Bulk Data may be seen in Problem
13, which is based on Problem 12. The RADMTX and RADLST cards produced
are listed on the last page of output. Details on the operation and capabilities of
the VIEW program may be found in the VIEW User’s Manual® and the VIEW
Programmer’s Manual® obtainable, along with the program, from: COSMIC,
Barrow Hall, University of Georgia, Athens, Georgia, 30601.

*This is the only card with a “$” in column 1 which is read as a data card by the VIEW program. All other
“$” cards are considered to be comments and are ignored.
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13. Sample Problem 13

74.

a.

Intent: This problem demonstrates a method of plotting CHBDY cards using a
special MacNeal-Schwendler version of the NTA (check with your local
NASTRAN Systems programmer). This plotting capability has not been included
in the standard NTA version and therefore these boundary elements may not be
plotted by them. In addition, this run, which is based on Problem 12, demon-
strates that a Bulk Data Deck processed by VIEW can be immediately run on the
NTA.

Executive Control: The alter packet provided must be used to obtain the CHBDY
plots. Also note that SOL 1 must be used.

Case Control: A structural plot package has been added at the end. It is identical
to that used in Problem 5, except that HBDY has been specified on the SET card,
so only CHBDY elements will be plotted.

Bulk Data: No changes were made from Problem 12, which was the VIEW run.
Note the comment cards which were inserted for the VIEW run.

Output: The only output of note is the CHBDY plots, figure 14. Note that the
element numbers are not clear because of overwriting due to coincident element
positions.

Sample Problem 14

a.

Intent: This problem demonstrates an alternate method which may be used to
constrain a point to a fixed temperature during a transient run. In Problem 3 a
large load was applied to a grounded GRID point to fix its temperature, but in this
problem the load and grounding will be replaced with the application of a large
thermal mass.

Executive Control: No changes were made from Problem 3.

Case Control: No changes were made from Problem 3, except to reduce the amount
of output requested.

Bulk Data: The CELAS2 and SLOAD cards affecting GRID point 100 were re-
moved by converting them to comment cards. CDAMP2 70 was added to apply

a thermal mass of 5. x 108 Joules to GRID 100, a thermal mass much larger than
that associated with the other GRID points in the problem. With an initial temp-
erature of 300°C and this high thermal mass, GRID point 100 will tend to remain
at 300°C during the solution.

Output Produced:
Page No. Description

18 The temperature of GRID point 100 has remained very close to
300°C.
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Figure 14. Computer-generated plots of the CHBDY boundary elements.



15. Sample Problem 15

16.

a.

Intent: This transient problem, which is based on Problem 3, demonstrates the re—
duction in the emissivity of a CHBDY element to simulate multilayer insulation

- on the radiating fin surfaces. This is an extremely simplified case which would be

valid only for situations in which the multilayer insulation viewed space completely.
In addition, it is assumed that the thermal load on the fin is internal to the blanket.

Executive Control: No changes from Problem 3.

Case Control: No changes from Problem 3, except for a reduction in the output
requested.

Bulk Data: The only change made from Problem 3 was to reduce the emissivity
specified on PHBDY 2000 from 0.9 to 0.02 (a commonly used value for the effective
emissivity through a 5 - 10 layer aluminized mylar blanket).

Output Produced: No new types of output are produced, though the reader should
notice that the temperatures are, as expected, warmer than those in Problem 3.

Sample Problem 16

a.

IntenitT This NLSS problem, adapted from Problem 2, demonstrates another
method of simulating multilayer insulation. A second layer of CHBDY cards is
placed on both sides of the fin, and a convective coupling simulating an effective
conductance through the multilayer insulation is defined. The old layer of

CHBDY cards is no longer allowed to radiate, and the new layer now radiates in its
place. The surface properties defined on this outer radiating layer would be those
of the outside of the multilayer insulation. See figure 15 for a diagram of this
employed in Problem 15, in that the multilayer insulation may view any other
surfaces, and no effective absorbtivity for externally applied flux need be calculated.

Executive Control: No changes from Problem 2.
Case Control: No changes from Problem 2.

Bulk Data: No new card types were input, but new GRID, CHBDY, PHBDY, and
MAT4 cards define the outer radiating surface and the convective film coefficient
(effective conductance) from the inner CHBDY cards to the outer CHBDY cards.

In addition, the old RADLST card was removed by conversion to a comment card
and replaced with a new RADLST card containing the outer layer CHBDY numbers.
It is this change which transfers the radiative capability to the outer CHBDY layer.
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Output Produced:

Page No. Description
Directly Note that the convergence is very slow. This may be due to a
precedes poor thermal guess vector, and Problem 17 will explore this
page 9 possibility. '
9 In the temperature veétor, note that the outer insulation temp-

eratures are predicted to be 37 - 39°C.

11 Note that the single-point constraint force is now negative, in—
dicating that heat must be removed from GRID 100 to maintain
it at its fixed temperature of 300°C.

17. Sample Problem 17

a.

Intent: This problem is based on Problem 16 and demonstrates how an improved
thermal guess vector can improve the convergence. In addition, the output pro-
duced by an ELFORCE request in Case Control is displayed and discussed.

Executive Control: No changes were made from Problem 16.

Case Control: An ELFORCE = ALL card was added to the output requests. This
card is supposed to produce finite element temperature gradients and heat flows
through all structural elements in the problem, in addition to an energy summary
for each of the boundary (CHBDY) elements. The output produced was not com-
pletely correct, as will be discussed later.

Bulk Data: TEMP set 400, the thermal guess vector as used in Problem 16, was
modified so that it became similar to the answers obtained in Problem 16.

Output Produced:
Page No. Description

Directly pre- Note that the convergence is superior to that of Problem 16.
cedes page 9

9 Note that the major differences in temperatures from Problem
16 are in the outer layer of the insulation.

12-14 For the CROD elements, the labeled gradients are actually AT
and the labeled heat flows are -KAT. For the CQUAD?2 elements,
the labeled gradients are correct and the labeled heat flows
are actually heat fluxes. For the heat flow summary on the
CHBDY elements, which is correct, a positive vaiue indicates heat
flowing into a surface and vice versa.
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18. Sample Problem 18

42

a.

Intent: This transient problem is based on Problem 3 and demonstrates the print—
ing out of a NASTRAN Data Block via a DMAP alter, the use of the OTIME option
to control output times, and the output produced by the ELFORCE request in a
transient run.

Executive Control: DIAG 14 was added to provide a listing of the SOL 9 Rigid
Format and a three card alter packet was added which will print out the HBGG
matrix, the matrix which contains the thermal masses applied to each GRID point
in the model. This method of printing out NTA matrices is quite general and re-
quires only that the user know the name of the matrix he wishes to print and the
location where it is produced in the DMAP rigid format he has selected (the
MATPRN request must, of course, follow the creation of the matrix to be printed).
This information may be obtained from the NASTRAN Programmer’s Manual’

and the DMAP listings, and with a little practice any user can easily examine any
matrix created by the NTA.

Case Control: Several changes were made, including:
i)  Old output requests have been reduced.

ii) An ELFORCE = ALL output request was inserted.

ii1) SET 1 was created to define a list of output times, and this set was selected
by the OTIME (OQutput TIME) card.

Bulk Data: No changes were made from Problem 3.

Output Produced:
Page No. Description
10 Note the insertion of the MATPRN (MATrix PRiNt) request in

the SOL 9 Rigid Format (instruction #33)

15 This is the listing of the thermal mass matrix, HBGG. There are.
11 GRID points in the problem and therefore 11 columns in the
matrix, with the lowest numbered GRID point being assigned to
column 1, etc. Note that this is a diagonal matrix since the NTA
uses the lumped mass rather than consistent mass formulation.
See subsection 2.5.1(2) of Volume I of the NTA Manual.

16 Note that the thermal vector is produced only {or the time steps
requested by the OTIME set selected in the Case Control. This
feature may be used with SORT1 output as well as with SORT?2.



Page No. Description

25-36 The labeling of the output produced for structural elements
by the ELFORCE request has the same errors that were noted
in Problem 17. However, the boundary element (CHBDY) heat
flow summary is not present in proper format or content, an
error which has been fixed in Level 15.9.

19. Sample Problem 19

a.

Intent: This transient problem is not based on any of the previous problems and

is designed to demonstrate the capability of NTA to model problems via finite
difference formulations (combined modes using finite difference and finite element
techniques simultaneously are also feasible).

Executive Control: Standard transient control cards are used.
Case Control: Standard transient control cards are used.

Bulk Data: This problem models the temperature decay of two conductively
coupled GRID points, one held at a fixed temperature and the other radiating and
unconstrained.

i)  The GRID cards may or may not be given a precise location. Each GRID
point may be considered as a finite difference “node™.

ii) Each GRID point has thermal mass attached to it through the use of
CDAMP?2 cards, as described in Problem 14.

iii) GRID points are conductively coupled to one another through the use
of CELAS? cards. Field 3 specifies the coupling in the appropriate units (in
this problem, W/°C), and fields 4 and 6 specify the GRID points which are
to be coupled.

iv) A CHBDY POINT boundary element is attached to GRID points which are to
radiate, and an area and emissivity are specified on a PHBDY card. RADLST
and RADMTX data are supplied as before.

v)  The remaining PARAM, TEMP, and TSTEP cards are as defined previously.

Output Produced:
Page No. Description
5-6 A standard SORT?2 transient thermal vector is produced. Note

that GRID 1 is essentially held fixed at zero degrees Celsius due
to its large thermal mass. Also note that the total thermal decay
time is 4.5 seconds.
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20. Sample Problem 20

a.

e.

44

Intent: This transient problem is based on Problem 3 and is used to demonstrate
the use of transfer functions (TF cards) and arbitrary nonlinear loads (NOLINi
(i=1, 2, 3, 4) cards). These cards provide great flexibility and are of use in sim-
ulating active thermal control systems.

Executive Control: No changes were made from Problem 3.

Case Control: A NONLINEAR = 900 load request was added to apply all non-
linear loads with a set number of 900, and a TFL = 902 card selects the transfer
function set, TF, which will be applied. Also, a NLLOAD card will produce a print-
out of the nonlinear loads applied. This would include radiative loads, which are
removed from this problem in order to prevent them from obscuring the NOLINi

nonlinear loads.
Bulk Data: Two new card types were introduced:

iy  The TF card allows the user to specify the temperature and/or dT/3t of an
unattached and unconstrained GRID point in terms of the temperature
and/or 3T/t of one or more independent GRID points in the model
(32T/0t2) is, of course, not relevant to thermal problems). The TF card in this
problem senses the temperature of GRID point 4 and sets the te{;;;erature of
GRID point 904 equal to the negative of it. This action is purely arbitrary and
is designed only to demonstrate the use of a transfer function.

ii)  NOLINI cards which, like all NOLINi cards, apply loads as a function of the
temperature of a referenced GRID point or points, were chosen to apply the
nonlinear loads. Loads are to be applied to GRID points 1 and 5 if the temp-
eratures of GRID points 1 and 5, respectively, are less than 300°C. For ex-
ample, if the temperature of GRID point 1 were 290°C, TABLED1 9004
would be consulted and a multiplying factor of 10 would be returned. This
would be multiplied by a scale factor of 1, as$ specified on the NOLINi card,
and a load of 10 watts would be applied to GRID point 1 in the next time
step. It should be realized that this is not intended to be a carefully designed
thermal control system, but is rather an example of the type of capability
which the NTA possesses in this area.

Output Produced:

Page No. Description
12-13 A listing of the nonlinear loads at each time step is provided.
25 Note that the temperature of GRID point 904 is the negative of

that of GRID point 4, except for the initial condition.
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APPENDIX A

CROSS-REFERENCE OF THE NTA SAMPLE PROBLEMS VS.
THERMAL ANALYSIS FEATURES DEMONSTRATED

Sampte Problem Number
Thermal Analysis Feature

112|3l4]ls6([6]|7({8[9([10[11[12}13{14|15]|16[17(18}19

Linear Steady-State Run Vv Vv

Nonlinesr {radiation) Steady State Run v VIiviv Vv

Nonlinear (radiation) Transient Run vVIvIv vIvIv vV vV

DMAP Alter(s) v

<
<
<
<
<

Structure Plot v

Thermal Conductivity as F(T} v

Convective Film Coeff. as F(T) v

Anisotropic Thermal Conductivity as F(T) \/

Generate a Restart Tape and a Checkpoint N
Deck

Transient Printer Plots \/

Reduce Transient Printout Frequency

Define and Use a Set of GRID Points for v
Output

Only SORT? Transient Output

<L IS

Produces Punched Qutput \/ \/ \/

Execute a Modified Restart v

Produce Punched TEMP Cards During a
Transient Run v

Mixed SORT1 and SORT2 Transien
Output

Cyclical Transient Loads

Automaticaily Generate RADMTX &
RADLST Cards using the VIEW Program \/

Generate CHBDY Card Plots using a
MacNeal-Schwendler NTA Version v

Uses SPC Card(s) v

Uses SPC1 Card(s) v VIvViv v

<

Transient Run Thermal Constraints v

<
<
<
<
<
<
<
<

Uses MPC Card{s} vIVIVIV] |VIVIVIVIVIV VIvI|v

Multilayer Insulation \/ \/

Effect of a Modified Guess Vector

RS ASAS

Gradient & Heat Flow Output

Printout of Thermat Mass Matrix v4

'NTA Finite Difference Modeling v

Demonstrates Nonlinear Loads and
Transfer Functions

Demonstrates OTIME Oprion v

s

<
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APPENDIX B

INFORMATION AND WARNING MESSAGES PRESENT IN
THE NTA SAMPLE PROBLEMS

First Encountered in

Sample Problem Message Description
Number
1 User Information Informs the user about the bandwidth,
Message 3023 the active rows and the active columns
in the linear thermal stiffness (conduc-
tive) matrix.
1 User Information Informs the user as to the number of
Message 3027 seconds which will be required to de-
compose the thermal stiffness matrix,
and the type of matrix decomposition
being used.
1 User Information Estimate of the solution error for a
Message 3035 LSS problem—values less than 1078
are generally acceptable (s_ee section
2.6.1 of Volume I of the NTA
Manual).
| System Warning This message is incorrect and should
Message 3022 be ignored.
1 User Information This message is produced if the Bulk
Message 207 Data Deck is not alphabetically and
numerically sorted.
2 User Information Informs the user that if the view fac-
Message “Full tors do not sum to 1.0, energy will be
Internal Space lost to space.
Node Available”
2 User Information Informs the user that 6 radiating ele-

Message ““6 Ele-
ments have a
Total View Factor
Less than 0.99”

ments have view factor sums of less
than 0.99.
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First Encountered in
Sample Problem Message Description
Number
2 System Warning These messages are normal and should
Message 2169 be ignored.
2 User Information Informs the user of the bandwidth,
Message 3028 active columns, and active rows in the
upper triangular portion of the final
thermal stiffness matrix for a radiation
problem. The BBAR and CBAR values
are the bandwidth and active columns,
respectively, for the lower triangular
portion of the matrix.
2 User Information Informs the user of the reason why
Message 3086 solution iterations were terminated
during a NLSS run.
3 User Warning Informs the user that information sup-
Message 54 plied on a PARAM card was not re~
quired during the program solution.
3 User Warning This message indicates that a DMAP
Message 2077 output Data Block has not been
created. However, no error has oc~
curred and the warning may be
ignored.
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APPENDIX C
COMMON NTA USER ERRORS

Inevitably, there are common mistakes that a new user is likely to make, and the purpose
of this appendix is to provide a checklist of potential oversights that should be considered
when an unsuccessful run is being debugged. NTA error messages vary from pinpoint
problem solvers to obscure signposts, but in most cases the user will be able to use his error
message and this appendix to quickly locate and correct common ““new user’ errors, signi-
ficantly reducing the learning curve.

L

2.

Do not use the GRDSET card.

Avoid the use of permanent SPCs specified on GRID cards and, in any case,
never try to constrain any degree-of-freedom (DOF) other than 1.

Unless necessary, avoid the use of SPOINT and EPQINT cards — use GRID cards
instead and specify 1 whenever a DOF is requested.

Whenever a temperature guess or initial condition is input, be certain that a temp—
erature is defined for all of the GRID points in the problem. The easiest way to
do this is to include a TEMPD card with each temperature set defined.

If a NLSS (SOL 3) problem is producing overflow messages while in subroutine
SSGHT, verify that:

a. The thermal guess vector is requested and is at least 80 percent of the
true solution. Make certain that a large load is not inadvertently being
applied, a situation which might cause the guess vector to be too low.

b. The radiation matrix columns do not sum to:produce view factors greater
than 1.0.

c. If MPCs are present, the problem does contain nonlinear loads (radiation or
thermal conductivity as a function of temperature). The NTA presently has
an error which will not permit linear problems with MPCs to be solved by the
NLSS algorithm.

If nonlinear effects of any sort are applied to a GRID point, that point may only
be constrained by an MPC if an equivalence is defined (i.e., one nonlinear GRID
point temperature defined as equal to another GRID point temperature).

When transient loads are being applied many versions of the NTA (but not the
GSFC Level 15.5.3 version) will require that a DAREA card be supplied for each
load set referenced on a TLOADI or TLOAD?2 card. This DAREA card most
often is set up to simply define a zero load on an arbitrary GRID point (DAREA
cards function analogously to SLOAD cards). If a version requires this card and
it is not supplied, an abend will occur in module DPD and a message referring to a
“missing table” will be produced.
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10.

1.

12.

13.

14.

15.

16.

When a transient restart is being executed, make certain that DMAP statements
118 and 119 (see Sample Problem 10) are forced to execute by inclusion in an

Alter.

Always use SPCI cards, not SPC cards, to constrain GRID points during a NLSS
run. The use of SPC cards may work, but they have been known to cause an im-
proper partitioning of the load vector which results in incorrect answers.

When radiative interchange is included in a problem be sure to define the Stephan -
Boltzmann constant via a PARAM SIGMA card and, if the temperature input is
not in absolute temperatures, the value which should be added to the temperatures
before T4 is calculated, via the PARAM TABS card.

If convection is desired from a CHBDY card, field 3 of the PHBDY card which is
referenced by the CHBDY card must in turn reference a MAT4 card to provide the
“h” value, the convective film coefficient.

Occasionally, the user may see one or more of his GRID points unexpectedly ap-
proach or reach a temperature of zero degrees. In this case verify that:

a. If convection is used, GRID points are defined on the CHBDY continuation
card. Otherwise, the CHBDY card will convect to zero degrees.

b. If the problem is a transient, no SPC sets have been selected in the Case Con-
trol. Any GRID points constrained in this manner will remain at zero degrees.

c. ACELASi(i=1, 2,3, 4) card is not inadvertently coupling a GRID point to
“ground”, which is always maintained at zero degrees.

If the “THRU” option is used to reference a range of card ID numbers, cards of
the proper type and ID must exist for the entire range. For example, if “1000
THRU 1005 appears on a QVECT card referencing CHBDY cards, CHBDY cards
with ID’s of 1000, 1001, 1002, 1003, 1004, and 1005 must all be present in the
Bulk Data or an error will result.

If an attempt is made to add thermal mass to a system via a convective film co-
efficient applied to a CHBDY card in a convection mode, 1/2 of the mass will be
applied to the CHBDY element GRID points and 1/2 to the GRID points which are
convected to. Often this is not what the user desires, and it may be preferable to
add extra thermal mass to a system via CDAMP2 cards (see Sample Problems 14

and 19).

The use of the “OMIT” option for non-linear problems will produce incorrect
answers. This problem is currently being fixed for the transient solution algorithm.

Attempts to employ temperature~dependent thermal conductivities and convective
film coefficients simultaneously in a NLSS problem have resulted in failures due to
instabilities. This problem is also currently being fixed.



17.

18.

19.

20.

21.

The SUBCASE and REPCASE c:ptions are available only for LSS thermal runs,
and their uses in SOL 3 or SOL 9 will produce unpredictable results. Inclusion of
this capability is currently being implemented in SOL 3.

Excessive amounts of I/0 time may be used in modules such as MPYAD if a barely
sufficient core space is provided. If the user suspects this problem, he shouid in-
crease the region request by 50 K decimal 8-bit bytes and look in the Run Log

for any improvement.

CQDMEMI cards are not properly handled for heat transfer in most Level 15.5
versions. CQUAD1 or CQUAD?2 cards should be substituted if thermal runs are
required.

Time-varying temperatures may be specified during transient runs by applying
large time-varying loads to grounded GRID points (see the description of
Problem 3).

The use of 7- or 8-digit GRID point numbers may result in a message indicating
illegal bulk data on the GRID card in question.
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APPENDIX D
HOW TO DOCUMENT A NASTRAN ERROR

When a NTA user encounters an error which does not yield to his diligent and persistent in~
vestigation, he should:

1. Attempt to reduce the size of the problem to the minimum possible (preferably
less than 50 cards) which still demonstrates the error. This is of great value in
clarifying the source of the difficulty to the program analyst, but if impossible,
proceed to step 2.

2. Run the erring problem with a DIAG 1, 8, 14, 15, 21, 22 card inserted in the Ex~
ecutive Control to produce invaluable diagnostic output for the program analyst.

3. If possible, generate a run with the minimum of changes required to produce a
successful execution.

4. If an IBM machine is being used, the user should convert his final deck to BCD
format. This is most easily done by assigning a temporary data set name to unit
FTO7F001 and punching the temporary data set in a post-NASTRAN job step
(specify “COND = EVEN” if required). Any systems programmer can assist the
user in this step.

5. Fill out an SPR (Software Problem Report) form (see the following page) as
completely as possible.

6.  Send the relevant input decks, output, and SPR to:

NASTRAN Systems Management Office (NSMO)
Mail Stop 253B

Langley Research Center

Hampton, Virginia 23665

In addition, the NASTRAN Thermal! Analysis group at the Goddard Space Flight Center
would be interested in hearing about thermal errors as they are encountered. We are not in
a position to formally attend to program error fixes, but on an informal basis users may call
or write to:

Dr. H. P. Lee {or) C. E. Jackson, Jr.
Code 322

Goddard Space Flight Center
Greenbelt, Maryland 20771

Phone: 301-982-5275
IDS Code 134

and we would be glad to provide all assistance possible.



NASTPAN SOFTWARE PROBLEM REPORT (SPR)

Date:
Originator: NSHMO Use
Organization: SPR No.
Address: Priority
Nate Rec'd.
Nate Assigned:

Phone Ho.:
Level:
laterials Submitted: Computer:
( Output: Runs ..
’ -_— Rigid Format: __, [ Disp [0 HeatJ Aero
Deck or [] DMAP [ arters
Plots Error "lessage:
Letter Module:
Sutroutine(s):

Traceback

Fix:

Program Listing
Avoidance (if known):

Link Map Listing

)
)
)
)
) Dump
)
)
)
)
)

QOther:

Estimate correction effort (if known):

Description:

NSMO Use

Level Fixed

Test Problem

Verified by NSMO :

Rev 2/5/75
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APPENDIX E

DANGERS IN THE USE OF NASTRAN NON-LINEAR LOADS
IN STRUCTURAL TRANSIENT ANALYSES

The following remarks appeared in the Navy Structures Computer Program NEWSLETTERS,
and are reproduced here to acquaint the new user with some of the difficulties encountered
in transient analyses of structural problems employing non-linear loads. Problems involving
radiative heat transfer should not be considered subject to these remarks, as the thermal
stiffness (conductivity) matrix has been specially conditioned in these cases.



NONLINEAR TRANSIENT ANALYSIS

NASTRAN's nonlinear transient capability is mathematically
straightforward and appears to be relatively simple to use.
Unfortunately, this is not always true. Typically, NASTRAN's
nonlinear capability is used to provide nonlinear boundary
conditions for a large structural problem that is otherwise
linear or to model a few nonlinear elastic or elastic-plastic
elements in a problem which consists mostly of linear elements.
Persons contemplating the use of NASTRAN's nonlinear capability
for these types of problems may find the following observations
helpful.

A major technical difficulty with NASTRAN's nonlinear
capability arises from the fact that only one numerical integration
algorithm is available for transient analysis involving coupled
equations. This algorithm, known as the Newmark Beta Method,
uses a fixed time step size which has been chosen by the user.
Although this is an efficient algorithm for large systems of linear
equations, it may be quite inefficient for problems with strong
nonlinearities. Usually intcgration algorithms which automatically
vary the time step size according to some convergence criterion,
are better suited for nonlinear problems.

The use of nonlinear loads and the construction of nonlinear
elements also requires a lot of manual 'bockkeeping'" as does the
use of direct input matrices and transfer functions -- offering
many opportunities for data errors. Automatic data checking is
not effective in detecting these errors since the nonlinear
features are pure mathematical abstractions with no direct physical
ties.

A prudent approach to the use of NASTRAN's nonlinear features
would include experimentation with small sample problems with
known solutions. Such samples can be chosen to have the essential
characteristics of the problem to be solved and will permit the
user to become familiar with the required procedures and will
provide some insight into the intricacies of the method (particularly
the selection of appropriate time step size).

One source of instability is a time lag error, which occurs
because the nonlinear loads are computed for n-th time step based
on displacement values at the (n-1)St time step. The larger the
time step the greater the deviation of the nonlinear load {rom
the desired value. If the time step size does not change during
the solution, the value of the displacements at the n-th time step
can sometimes be estimated using the following formula:

U&'ﬁ = U + al

. Z
n n-1 n-1 At =+ BUn—l(At)

n-1
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e

where U is introduced as a new independent variable for the
nonlinear functions, 0 £ o« X 1, and 0 £ 8 € 1., This relationship
can be defined using NASTRAN's direct input matrices or transfer
functions. The U term is seldom significant and is usually
ignored. Values for « are best determined empirically. The
choice, a=1, seems to work well for short durations, but tends to
cause instabilities when the integration is carried out for
longer time periods.

Often the user will have a choice as to the duration of a
nonlinear load. Because of the time lag error, the shorter the
application of a nonlinear load the more stability the problem
will exhibit. For example, in modeling a spring that '"bottoms,"
shown in Figure l-a, one could choose a nonlinear force, F(U),
as shown in Figure 1-b (probably the most straightforward
representation). Because the value of this loading function will
be non-zero except when U is zero, there will be certain time lag
errors added to the solution at each step of the problem. F(U)
can be decomposed into the sum of a linear spring (dashed line)
and a nonlinear load (solid line), as shown in Figure 1-c. Unless
the loads are such that the spring is '"bottomed" during most of the
time history, the nonlinear force will be non-zero most of the
time with the time-lay c¢1ror accumulating as before. Figure 1-d
also shows F(U) decomposed into a linear spring and a nonlinear
load. 1In this case, when the spring is not "bottomed,'" the non-
linear load will be zero and the solution will have correspondingly
less accumulated error.

A problem which seems to be related to the time lag error is
an instability in the use of nonlinear loads which are dependent
on velocities. An example which employs this technique is the
model of a Coulomb damper given in the NASTRAN Theoretical Manual
(p. 11.2-2, Dec. '72 Edition). Many pcople (MacNeal-Schwendler
Corp., NSRDC, NASA-Goddard) have modified NASTRAN to reduce this
instability by permitting nonlinear loads to be dependent directly
on velocities computed by the backward difference formula

" 1
v 1 .
Up ¥ 3¢ Wy - Uy

)

This technique does improve stability, but the user should be
cautioned that the velocities which are output by NASTRAN are

. 7 oa 3 -
computed by a central difference formula, Un e (Un+1 Un-l)
and may differ significantly from those used to compute the non-
linear loads.

In Navy-NASTRAN the dependent velocity is indicated by adding 10
to the component number (field 7) of the NOLINi cards (velocities of
scalar points are indicated by the component number 10).
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In attempting to model an elastic-plastic material following
the example in the Theoretical Manual (p. 11.2-4) one encounters
several problems. First, nonlinear loads which were direct
functions of velocity are required to achieve a stable solution
with a finite time step. Second, the model must be modified by
adding a small mass, MZ’ as shown in Figure 2-a, again for stability.

F(U)
p }
‘A
'-/\N\—Mz My \ -
k, b, \\
+F [ V—
o o __l "Fo
AU
'Figure 2-a Figure 2-b

Without M,, the system responds instantaneously to the non-
linear loads agsociated with the Coulomb damper, b.. This in
turn causes a sign change in the velocity which causes a nonlinear
load of opposite sign to be applied at the next step. This
configuration does not represent the desired model for finite size
time steps. Since the mass M, is not part of the physical system
being modeled it does introduce a further level of approximation
and hence M, should be kept small with respect to the other masses
in the mode%. However, the smaller the value of Mj; that is chosen
the smaller the time step must be for a stable solution. 1Ideally
the nonlinear loading function for the Coulomb damper would follow
the solid line with a finite jump at U=0 shown in Figure 2-b.
Again, for stability reasons, the ideal function should be replaced
by a continuous function such as the dashed curve in the figure.
However, the dashed portion of the curve has the effect of
introducing a viscous damper in the system, hence a further
approximation. This damping will decrease as AU is made smaller,
but correspondingly smaller time steps will be required for a
convergent solution.
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These observations have been made from the practical view-
point of getting acceptable nonlinear solutions from NASTRAN.
Obviously, many interesting theoretical questions arise which
ought to be answered before a user could really feel comfortable
with nonlinear functions and NASTRAN's integration algorithm.
Persons contemplating a large effort involving nonlinear transient
solutions should be aware of NASTRAN's current limitations. It
may prove to be more economical to acquire an integration
algorithm which is more amenable to nonlinear problems than to
persist with the one now available in NASTRAN.

J. McKee
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COUNT
1

R I I e A e L I I I I B R I R R A 2 R R e s P22 2]

EMND OF EAECUTIVE COMNTRDL --- 3TART CAZE CONTRQL #-vsdvdvrahddmkrpdmhprhhhnddnsk

B R L R T R N N R I e A e T I I I I I ™

e
~
-
Il
"
~
i
=2
"
3
A
ur
=
m
1
(%)
=
'
tn
-1
I
-
m
©)
x
Q
u
—
n
=
-

SFECI?Y S1 LINIS OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)

1 INL=51
i RLOUESRT SCRTED AMD UNSORTED QUTRUT
1 {8 THIS CARC IS OMITTED, ONLY THE SORTED EULK DATA WILL APPEAR

CHO=EDTH

SELZICT THE SPC. MPC. AND LOAD SETS TO BE USED IN THIS SOLUTION

NN DM N E & E ¢ -1 man

WR = QD=1 U 4 IR -+0DWOMN0 U

ORI R IE N N, PR Y

~E OUTPUT DESIRED (TEWMPERATURES, LOGADS. AND CONSTRAINT POWERS)

30 T e R s R R A EXNN VAT A A A K r AR LA A YRR R TR x ey RR Rk F AR A R R R I HE R
31 $ END CASZ CONTROL --- START BULK DATA #=xcddkryuwsdkkrradmarrxkkikribcasrah kbt ris
z2 R R A e E L A e R T R Al L]
23 5

34 ZEGIN BULK
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LIMEAR STEADY-STATE .»ROBLEM : JANUARY 7, 1976 NASTRAN 12/3%1/74 PAGE

INPUT BULK DATA DECK ECHO

. 1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 98 .. 10
S

s

$ UNITS MUST BE CONSISTENT ) )

S IN THIS PROBLEM. METERS. WATTS, AND DEGREES CELSIUS ARE USED
g : . .

5 DEFINE GRID POINTS

$

GRID .1 0. 0. U

GRID 2 .1 0. 0.

GRID ! .2 0. .

GRID 4 .3 0. 0.

GRID 5 0. A 0.

GRID 6 N 1 0.

GR1D 7 .2 A e.

GR1ID 8 .3 A 6.

GRID 9 0. .2 C.

GRID 10« 0. -1 0.

GRID 100 -.05 .05 0.

S "

$ CONNECT GRID PCINTS

3

CROD 10 100 10 2

CRCD 20 100 9 6

CGUAD2 30 200 1 2 € 5

CQUAD2 40 200 2 3 7 6

CQUADZ 50C 200 3 4 8 7

< ;

S DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

3

EROD 106 1000 .001

7QUAD2 200 1000 .61

«

S DEFINE MATERIAL THERMAL CONDUCTIVITY

3

WMAT4 1000 200. . . . . ALUMINUM .
$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT 'H’

s

CHEDY 60 300 . LINE 1 .5 +CONVEC
~CONVEC 1C0 100

FHEDY 300 3000 .314

#ATS - 3000 200.

)

S DEFINE CONSTRAINTS

5PC 100 100 1 300.

M2C 260 9 1 1. 5 1 -1,
il 200 10 1 1, 1 1 -1,

DEFINE APPLIED LOADS

¥ A v



LINEAR STEADY-STATE PROBLEM : JARUARY 7. 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DaTaA DECK ECHO

1t .. 2 .. 3 .. a4 .. s .. & .. 7 .. 8 .. 9 .. 10 .
. SLOAD 300 1 4, 2 8.

5LOAD 300 3 e. a 4.

SLOAD 300 5 4. 6 8.

£iCAD 300 7 8. 8 4.

$

sraniw:tn..;w-u,-.'rv***-iwr-nz.wthr*x)***izir#-ht*#hi-t*xnm*tttttt*t#**tttct*#*ttt!*
§ END OF BULK DATA x#swrammhdkmrvrmbbmu kit vk ik v sk kb d I hhkd hub kb h sk bk ¥k bn
R R e e R L P e L R e e e R i s AL T ] L

S
ENDDATA

TOTAL COUNT= 61

**% UUSER INFORMATION MESSAGE 207, BULK NATA NOT SORTED.XSORT WILL RE-DRDER DECK.

il §
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LINCAR STEADY-STATE PROBLEM

CARD
COUNT

*<NO ERRCRS rFOUND

#xx USER INFORMATION MEZSSAGE

#x* USER INFORMATION [AESSAGE

**¥* USER INFORMATION MESSAGE

SORTED BULK DATA
1 . 2 .. 3 .. 4 . ) .. 6

CHBERDY €0 a0¢ LINE 1 5

~CONVEC 10C 160

c0UAD2 30 200 1 2 6 5

COUAD2 4G 200 2 3 7 8

COUAD2 S0 200 3 4 8 7

¢R3D 10 160 10 2

CROD 20 100 9. 6

CRID 1 0.0 0.0 0.0

GRID 2 R 0.0 0.0

GRID 3 .2 0.0 0.0.

GRID 4 .3 0.C O. G

GRID 5 0.0 1 0.0

GRID 6 A R 0.0

CRID 7 .2 .1 0.0

gnin e .3 1 0.0

GRID 9 0.0 .2 0.0

3RID 12 0.0 - G.0

GRID 100 -.05 .05 c.d

MAT4 1000 200.

WMATA 3000 200.

MPC 25 9, 1 1. 5 1

nec 2C0 10 1 1. 1 1

FHEDY 300 3000 314

PQUAD2 200 1050 .01

PROD 100 1000 .0G1

SLCcan 30C 1 4. 2 8.

SLGAD  3C0 3 8. 4 3.

SLOAD SCo 5 4. 6 2.

SLOAD 300 7 8. 8

SPC 100 100 1 350.

ENDDATA

EXECUTE NASTRAN PROGRAM~*

2023, 3
c
R

auwn

S5
o]
4
2027, SYNMETRIC REAL DECOMPOSITION-TIME ESTIMATE IS

3035

JANUARY

7, 1976 NASTRAN 12/31/74' PAGE
ECHO
8 . 9 .. 10 .

+CONVEC
ALUMINUM

-1,

-1,

O SECONDS.



FOR 104D 1 EBSILON SU3 & =z -7.655322BE-16

k% SYSTEM WARNING MESSLZE 2000

DATA BLOCK PLTPAR i5 RLJUIRED AS InPUT 21D 1S NOT OUTPUT 3Y 4 PREVIOUS MODULE IN THE CURRENT DMAP ROUTE.

LT
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LINEAR STEACY-STATE PROBLEM . JANUARY

TEMPERATURE VECTGOGR

£ 10 VALUE

P ID+1 VALUE Ib+2 VALUE ID+3 VALUE

1 $ 3.076433E 02 3.156275E 02 3.279275E 02 3.319275E 02

7 s 3.279275E 02 3.315275E 02 3.076433& 02 3.076433E 02
100 S 3.050C00E 02

— T

7, 1976 NASTRAN 12/31/74

ID+4 VALUE
3.076433E 02

ID+5 VALUE
3.159275E 02

PAGE



LINEAR STEADY-STATE PROBLEM ) JANUARY 7. 1976 NASTRAN 12/31/74 PAGE.

LOAD VECTOR

PQINT 1ID. TYPE 19 VALUE 10+1 VALUE 18+2 VALUE" ID+3 VALUE ID0+4 VALUE _ID+5 VALUE
1 g 4.000000E 00 8.CC0OGCOE 00 8.000CQ0E O 4.000000E 0O 4.000000E 00 8.000000E -00
7 S 8.GCV000E Q0 4.0000C0E 00 .



01-1

LINEAR 5TEADY-STATE PROBLEM

FORCES

POINT 1D. TYPE 0 VALUE
100 S -4.739598E 01

o]

ID+1

F

SINGLE-PO1INT CONSTRAINT

VALUE

ID+2 VALUE

JANUARY

ID+3 VALUE

7,

ID+4 VALUE

1976

NASTRAN 12/31/74

10+5 VALUE

PAGE

8
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NASTRAN LOABED

TIME TO GO = 172 CPU

CPU-SEC.
CPy-SEC.
CFPU-SEC.
CFU-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC.
CPU-5EC.
CPU-SEC.
CrPU-SEC.
CPU-SEC.
CPU-3EC.
1/0 SEC.
INK DID NOT USE
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-BEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-5EC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SLT.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

LAST LINK DID NOT USE

* 0
* 0
* 0
* o]
bd o]
» o]
* 0
* 1
* 1
* 1
* 3
* 3
= 19
LAST L
# 3
x 3
* 3
* 3
kA 3
* 3
* 3
* 3
* 3
* 3
* 3
* 3
¥ 3
v 3
* 3
» 3
* 3
* 3
* 4
* 4
* 3
. 4
= 47
* 4
* 4
* 4
* 4
¥ 4
* 4
* a4
¥ 4
= 54
LAST L
* 4
« 4
* -4
* 4
* 4
* 4q

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC.
1/0 SEC.
INK DIZ NCT USE
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
-CPU-5EC.
CPU-SEC.

43
43
45
45

51

L2 E

L3
59
55

58 ¢

57
57
57
58
62
B4
64
65
79
80
80
83

86
1S
40
94
94
g5
a6

96

3
93
105
106
1G5
103

[N

AT LOCATISN 17CF20

ELAFGED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

[ el ul
3R PO N
vVwvwouoe
R

OF OPE

ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELLESED-SEC.
ELAPSED-SEC.
ELARSED-SEC.
ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-5EC.
ELARSED-SEC.
ELAPSED-SEC.

ELAFSED-SEC.

El

OO0OMNOO0O0

[6]
1l
<

e
ni

ELAFSED-SEC.
ELAPSED-SEC
ELLPSED-SEC
ELAFSED-SEC
ELARSED-SEC
ELLS2ED-SEC
E SED-SEC
320K RBYTES
EL4-5ED- SE
ELAFSED-SE
CLABSED-SE
E_ARGED-SE
ELLESED-SE
ELAFSED-SE

N CORE

XSFA
XSFA
4

-0 W~ D

1

-

12
12
20
20
22
22
25
25
27
27

41823 BYTES OF CPEN CORE

32
32
g0
50
XSFA
XSFA

N CORE

53
53
c6

z
20

61

1FP
1P

END
LINKNSC2

LINK END

GP1
GP1
GP2
GP2
PLTSET
PLTSET
PRTHSG
PRTMSSG
SETVAL
SETVAL
GP3
GP3
PARAM
PARAM
TA1
Ta1
PARAM
PARAM
LINRNSO3

LINK END
SMAt
Shat
PAREM
PARAM

LINKNSO4

INK END
GPa
cPa
PARAM
PARAM
GPSP

- END OF JOB -, - -

GEGN
END
BECN
END
BEGN
END
BEGN
END
BEGN
EnD
BEGN
END
BEGN
END.
BEGN
END
BEGN
END

BEGN
END
BEGN
END

BEGN
END
BEGN
END
BEGHN



i1

I X X X %

n ox ®

LAST

LAST

LR 2 B

%

HOo* % % % % % % 5% ¥ ¥ %

LAST

* X * H ok W W

* K X OH ¥ ¥ & *

[T

LAST
*

* .
»

4 CPU-SEC. 108 ELAPSED-SEC. 61 GRSP END
4 CPU-SEC. 108 ELAPSED-SEC. ---- LINKNSi4 ---
64 1/0 SEC. )
LINK 01D NOT USE 76(2% BYTES OF OPEN CORE
4 CPU-SEC. 110 ELABSED-SEC. ---- LINK END ---
4 CPU-SEC. 110 ELAFSED-SEC. 62 OFP BECN
4 CrPU-SEC. 111 ELASED-SEC. 62 OFP END
4 CPU-SEC. 112 ELAPSED-SEC. ~--- LINKNS24 ---
67 1/0 SEC.
LINK DID NOT USE 74704 BYTES OF OPEN CORE
5 CPU-SEC. 114 ELAFSED-SEC. ----  LINK END ---
Y CPU-SEC. 114 ELAPSED-SEC. 66 MTE1 BEGN
5 CPuU-SEC. 119 ELAFSED-SEC. 66 MCE1 END
5 CPU-SEC. 120 ELAPSED-SEC. 68 MCE2 BEGN
t CPU-SEC. 123 ELAPSED-SEC. MPYA D
' ] . METHOD 2 NT,NBR
5 CPU-SEC. 125 ELAPSED-SEC. MPYA D
5 CRU-SEC. 125 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR
5 CPU-SEC. 126 ELAPSED-SEC. MPYA D
5 GPU-SEC. 126 ELAPSED-SEC. MPYA D
METHOD 2 T ,NBR
5 CPU-SEC. 127 ELABFSED-SEC. MPYA D
5 CPU-SEC. 127 ELAPSED-SEC. 68 MCE2 END
6 CPU-SEC. 129 ELAPSED-SEC. 74 SCE1 BEGN
6 CPU-SEC. 132 ELAPSED-SEC. 74 SCE1 END
"6 CPU-SEC. i35 ELZP3SED-SEC. XSFA
6 CPU-SEC. L6 ELAPSED-SEC. XSEA
8 CPU-SEC. 6 ELAPSED-SEC. 89 REMG2 BEGN
6 CPU-SEC. {7 ELA®SED-SEC. S0CO  MP
G CPU-SEC. 1€ ELASSED-SEC. SDCO WP
6 CPU-SEC. ©39 ELAPSED-SEC. 89 RBMG2 END
6 CPU-SEC. 140 ELAFSED-SEC. ----  LINKNSO5 ---
36 1/0 SEC.
LINK DID NOT USE 683F8 BYTES OF OPEN CORE
6 CPU-SEC. - 143 ELLPSED-SEC. ---- LINK END ---
6 CPU-SEC. 143 ELAPSED-SEC. g5 SSG1 BEGN
8 CPU-5EC. 151 ELAFSED-SEC. 95 SSG1 END
3 CPU-SEC. 155 ELLP3ED-SEC. 100 S$SG2 BEGN
6 CPU-SEC. 157 ELAPSED-SEC. MPYA D
METHCD 2 T .NBR 'PASSES
5 CPU-SEC. 160 ELAPSED-SEC. MPYA D
6 CPU-SEC. . 164 ELAPSED-SEC. MPYA D
METHOD 2 WT.NBR
5 CPU-5EC. 165 ELLPSED-SEC. Mpysa D
8 CPL-SEC. 166 ELAPSED-SEC. 100 S$S5G2 END
6 CPU-SEC. 166 ELAPSED-CEC. XSFA
8 CPU-SEC. 167 ELASSED-SEC. XSFA
6 CPU-SEC. 167 ELAPSED-SEC. 103 SSG3 BEGN
6 CPU-SEC. 167 ELLFSED-SEC. FBS
6 CPU-SEC, 169 ELAPSED-SEC. FB3S
6 CPU-SEC. 169 ELALFSED-SEC. MPYA D
METHOD 2 NT.NBR
7 CPU-SEC. 171 ELLGFPSED-SEC. MPYA D
7 CPL-SEC. 172 BLAFSED-SEC. 103 SSG3 END
7 CPU-SEC. 174 ELAPSED-SEC. XSFA
7 CPU-SEC. 175 ELAPSED-SEC. XSFA
7 CPU-SEC. 175 ELAPSED-SEC. ~--- LINKNS12 ---

104 1/0 StC.

LINK DID NOT USE 24440 EYTES OF OPEN CORE

7 ‘CPU-SEC. 177 ELLFSED-SEC. --s- LINK .END ---
7 CPU-SEC. 177 ELAPSED-SEC, 110  SDRi BEGN
7 CPU-SEC. 181 ELAPSED-SEC. MFYA D

METHOD 2 NT.NBR

PASSES
PASSES

PASSES

PASSES

PASSES

PASSES

1.EST,

1.EST.

1,EST.

1,EST.

1.EST.

1.EST.

1.EST.

TIME

TIME

TINE

TIME

TIME

TIME

TIME



.

e€1-1

x 7 CPU-SEC. 182 ELAPSED-SEC. MPYA D
- 7 CPU-SEC. 182 ELAPSED-SEC. MPYA D .
METHOD 2 T .NBR PASSES =  1.EST. TIME = 0.0
~ 7 CPU-3EC. 183 ELLPSED-SEC. MPYA D
x 7 CPU-SEC. 185 ELLFDED-SES. WPYA D
METHOD 2 NT.NBR PASSES = 1.EST. TIME = 0.0

* 8 CPU-3SEC. 188 D-SEC. MPYL O
” 8 CPU-SEC. “zg £ED-SEC. 110 3DR1 END :
" & CPU-SEC. 15 SED-SEC. XSFA
*» 8 CPU-SEC. “¢n SLLPSED-SEC. XSFA .
= 3 CPU-SEC. ‘¢Z ELLPSED-SEC. ~---  LINKNS13 ---
= 116 1/0 SEC.

LAST LINX DLD NOT USE 72108 EYTES OF OPEIN CORE
* 8 CPU-SEC. 156 ELAF3ED-SEC. ---- LINK END --- -
» 8 CPU-SEC. 165 ELARSEDR-SEC. 119 SOR2 BEGN
* 8 CPU-SEC. 200 ELAFSED-SEC. 119 SDR2 END
* 8 CPU-3EC. 201 ELAPSED-SEC. ---- LINKNS14 ---
= 121 I/0 SLC.

LAST LINK DIT NCT USE 23263 EYTES CF OPEN CORE
» 8 CPU-SEC. 205 ELAFSED-SEC ---- LINK END ~---
* 2 CPU-SEC. 205 SLLPSED-SEC 120 OFp BEGN
* 8 CPU-SEC. 207 ELAPSED-SEC 120  OFP EMD
* 8 CPU-SEC. 267 E.:P5ED-SEC 139 EXIT BEGN .

= 124 1/0 SEC.
LAST LINK DID NGT USE
AMOUNT OF OPEN CORE MOT USED =  OK SYTES

~

68G04 BYTES OF OPEN CORE
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JANUARY: t, 1976

NASTRAN EXECUTIVE. CONTROL DECK ECHO

$t4**itt*i**i=’*#lﬁ*»‘i**»'r‘#"*‘**!i#t*!*t*t*i'*‘*********'*,*l&#-***l##***!#**'.#t*i
s START OF EXECUTI\‘E CONTROL zur**t#fhttfri*#*****.ih***msrt-tuw*tw*tttt*ttttttttt#*
G R kxR kP R K o xSk o e R R o e e s ke Rl o e ok ol R o ok o e ok e ok K kR Rk R ok ke w

$
ID CLASS PROBLEM TWC, C.E. JACKSON
$

$ MAXIMUM CPU TIME 2LLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

$
APD? HEAT

$ THE NON-LINEAR STEADY-STATE SOLUTION ALGORITHM IS “TO BE USED
3
L 3

S REQUEST FOR DIAGHCSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ FRODUCES OUTPUT OMLY FOR SOL 3 .

$ N
DIAG 18 '
CEND

NASTRAN 12/31/74

PAGE



g-2-

NON-LINEAR STEADY-STATE PROBLEM JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

‘CASE CONTROL DECK ECHO

$
s*)&**t#t*-xtil**li(ir*kl!**tt**l*a*#iti:*.it‘aui‘**#*t"i#iu'ttilt't*ttt*l**t#*l'
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL *#¥rfstevidsambnsrant s snsansbe

sr#*-"tllt-!**t***i*-*t**k#tr***i*:#ti*ﬁ;tii'*ttlPt#*l#*t'*tti"l*l'?#'itt'*l.tl*.. :

$

TITLE= NON-LINEAR STEADY-STATE PROBLEM

. . )
§ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
3 : '

LINE=51

s

$ REQUEST SORTED AND UNSORTED OUTPUT
$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$

ECHO=BOTH

$ .

$ SELECT THE SPC. MPC, AND LOAD SETS 7O BE USED IN TH1S SOLUTION
$

SPC=100

MPC=200

LOAD=300

$ .
§ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR

¢
TEMP(MATERIAL)=400
$ ) .
$ SELECT THE OUTPUT DESIRED (TEMPERATURES. LOADS. AND CONSTRAINT POWERS)
$ ' . .
oUTPUT

THERMAL=ALL

oLOoAD=ALL

SPCF=ALL

s ) 3
Sl.rl-4*1.1**t:r**t'.t*llrar*ttnnkt*trwt"*i*#t#llttt-#***tli*lﬂl*irt*##*l‘lt*#*-#lillﬁt*#*#ttttit'

$ END CASE CONTROL =-- START BULK DATA or# sk somdor sk ko WOk ok o 4ok ok o ki
L L T L L Ty e T T PP T T S P

$
BEGIN BULK



. ] .
NON-LINEAR STEADY-STATE PROBLEM JANUARY 1, 1976 NASTRAN 12/31/74 PAGE
t

‘o

INPUT BULK DATA DECK ECHO

1., 2 . 3 .. 4 .. 5. .. 6+ .. 7 .. 8 .. 9 .. 10
3$ : .
$ UNITS MUST BE CONSISTENT
$ IN THIS PROBLEM. METERS. WATTS, AND DEGREES CELSIUS ARE USED
$
$
$ DEFINE GRID POINTS’
$
GRID 1 0. 0. 0.
GRID 2 .1 0. 0.
GRID 3 .2 0. 0.
GRID 4 .3 0. G.
GRID 5 0. .1 c.
GRID 6 N 1 0.
GRID 7 .2 A 0.
GRID 8 .3 1 0.
GRID 9 0. .2 0.
GRID 10 0. -1 0.
GRID _ 100 -.05 .05 0.
3 . I
$ CONNECT GRID POINTS
$
CROD 10 100 10 2
CROD 20 © 100 9 6
CQUAD2 30 200 1 2 6 5
CQUAD2 40 200 2 3 7 6
CQUAD2 50 200 3 4 8 7
$
$ DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES
$ ’ ’ .
PROD 100 . 1000 . 001
PQUAD2 200 1000 .01
$
$ DEFINE MATERIAL THERMAL CONDUCTIVITY
s .
MAT4 1000 200. ALUMINUM
3 o o .
$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT 'H’
$ . .
CHBDY 60 "~ 300 LINE 1 5 +CONVEC
+CONVEC 100 100 : Co
FHBDY 300 3000 .314
MAT4 3000 200.
$ .
$ DEFINE CONSTRAINTS
$ ] .
mMPC 200 e ] 1 1. | 1 “1.
MPC 200 10 1 ' 1. . 1 -1,
s .

$ DEFINE APPLLED LOADS
$

SLOAD 300 1 4. 2 8.
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NON-LINEAR STEADY-STATE ,PROBLEM

JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHO
1

. .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
SL0AD 300 3 8. 4 4.

s1.0AD 300 5 4. 6 8.

SLOAD 300 7 8 8 4

$

$***ti¢tlllit********xi***#*******l&*x-i*xlwtKl&al**ivi**!‘*i****!#*il’il’t*****t*##**‘l

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWO.. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WwaS
$ THE SPC CARD . .
$

$ .

$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

$

SPC1 100 1 100

$

$ RADIATION BOUNDARY ELEMENTS

% .

CHBDY 200 2600 AREA4 1 2 ] 5

CHBDY 300 ° 2000 * AREA4 2 3 7 6

CHBDY 400 2000 AREA4 3 q 8 7

CHBDY 500 2000 AREA4 5 6 2 1

CHBDY 600 2000 LREA4 B 7 3 2

€HBDY 700 2000 AREAG 7 8 4 3

$

$ EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .90

$

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED

$ BY.TEMP(MATERIAL) IN CASE CONTROL

$ .

TEMP 400 100 300.

TEMPD 400 300.

$ .

$ PARAMETERS CONTROLLING,RADIATION LOADING AND THE ITERATION LOOPING
$

PARAM TABS 273.15

FARAM SIGMA 5.635E-8

PARAM MAXIT 8

PARAM EPSHT . 0001

$
S DEFINITION OF THE RADIATION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE

$

RADLST 200 300 400 500 600 700
RADMTX 1 0. 0 0. 0 0. 0
RADMTX 2 0. 0. 0. 0. s}

RADMTX 3~ 0. 0. 0. 0.

RADMTX 4 Q. 0 0.

RADMTX 5 , O 0

RADMTX 6 0.

$

4



9-2

NON-LINEAR STEADY-STATE PROBLEM JANUARY 1, 1876 NASTRAN 12/31/74 - PAGE

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 . s .. 6 .. 7 .. 8 .. 9 .. 10

sam-«ixri-'—#-'x-xuvi-xhlur:utthhnrw#*i*stwt*i'ﬁn**ti—»frt*t*#*t*t:t#w#tt*it-t*tttimttt*#-ﬁtitw
S END OF BULK DATA *¥xsdkwhrkdbuxhkkdhhmbrat dbhnbkrbhnsradanndrxrrstbsshndrhrnbns
sw**#lt’vxit**ﬁ‘ttv*'*tl*t‘tt*i’ﬂ*tt**lqittl‘**tlﬁ#**ti*"*lt#t‘*#tt#".t*t"‘t‘l*..

s
ENDDATA

TOTAL COUNT= 107

*xx SER INFORMATION MESSAGE 207. BULK DATA NOT SORTED,XSORT WILL RE-ORDER DECK.




NON-LINEAR STEADY-STATE PROBLEM . JANUARY t. 1976 NASTRAN 12/31/74 PAGE

SORTED BUutLK DATA ECHO

; CARD
: COUNT 1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10 .
: 1- CHBDY 60 300 LINE 1 [ +CONVEC
: 2- +CONVEC 100 100
; 3- CHBDY 200 2000 AREA4 1 2 [ 5
; 4- CHBDY 300 2000 AREA4 2 3 7 6
: 5- CHBDY 400 2000 AREA4 3 4 8 7
6- CHBDY 500 2000 AREA4 5 6 2 1
7- CHBDY 600 2000 AREA4 B 7 3 2
\ 8- CHBDY 700 2000 AREA4 7 8 4 3
| 9- -cQuaD2 30 200 1 2 6 5
10- CQuUAD2 40 200 2 3 7 6
11- couap2 50 200 3 4 8 7
12- CROD 10 100 10 2
13- CROD 20 100 9 6
14- GRID 1 0.0 0.0 0.0
15- GRID 2 1 0.0 0.0
16- " GRID 3 .2 0.0 0.0
17- . GRID 4 .3 0.0 0.0
18- GRID 5 0.0 1 0.0
19- GRID 6 1 1 0.0
20- GRID 7 .2 A 0.0
21- GRID 8 3 N 0.0
22- GRID 9 0.0 .2 0.0
23- GRID 10 0.0 -1 0.0
24- GRID 100 -.05 .05 0.0 .
25- MAT4 1000 200. ALUMINUM
26- NAT4 3000 200.
27- MPC 200 9 1 1 5 1 1.
28- MPC 200 10 1 1 1 1 -1
29- PARAM  EPSHT . 0001
30- PARAM | MAXIT 8
31- FARAM SIGMA  5.6B85E-8
32- PARAM  TABS 273.15
33- PHBDY 300 3000 .314
34- PHBDY 2000 .90
35- PQUAD2 260 1000 .01
36- PROD 100 1000 . 001
37- RADLST 200 300 400 500 600 700
38- RADMTX 1 0.0 0.0 0.0 0.0 0.0 0.0
39- RADMTX 2 0.0 0.0 0.0 0.0 Q.0
40- RADMTX 3 0.0 0.0 0.0 0.0
41 - RADMTX 4 0.0 0.0 0.0
42- RADMTX & 0.0 0.0
43- RADMTX 6 0.0
44- SLOAD 300 1 4 2 8.
45- SLOAD 300 3 8 4 4.
46- SLOAD 300 5 4 6 8.
47- SLoAD 300 7 8. 8 ..
48- SPC1 100 1 100
49- TEMP 400 100 300.
50- TEMPD 400 300

ENDDATA

L-3

**NO ERRORS FQOUND - EXECUTE NASTRAN PROGRAM* *
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* %k

HAS

* kR

HAS

ok k

HAS

&k ok

HAS

-k K

HAS

ok X%

HAS

* ok k

LE X ]

USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE

USER INFORMATION MESSAGE

us

i

R INFORMATION MLCSSAGE 3023,

B 3
Cc 0
R 2

USER INFORMATION MESSAGE 3027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET CR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSLGE 2169, THE FORM
NOT BEEN SET OR IS OF TLLEGAL VALUE.

SYSTEM WARNING MESSG,.GE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSLGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET OR IS OF ITLLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169. THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

USER INFORMATION MESSAGE 3028, B
o
R

USER INFORMATION MESSAGE 3027, UNSYMMETRIC REAL

PARAMETER AS GIVEN TO
IT HAS BEEN RESET

PARAMETER AS GIVEN TO
IT HAS BEEN RESET

PARAMETER AS GIVEN TO
IT HAS BEEN RESET

PARAMETER AS GIVEN TO
IT HAS BEEN RESET

PARAMETER AS GIVEN TO
IT HAS BEEN RESET

PARAMETER AS GIVEN TO
IT HAS BEEN RESET

4 BBAR
3 CBAR
7

THE

THE

THE

THE

THE

THE

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

MODULE

MODULE

MODULE

MODULE

MODULE

MODULE

DECOMPOSITION TIME ESTIMATE IS

6 ELEMENTS HAVYE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99

O SECONDS.

FOR

FOR

FOR

FOR

FOR

FOR

SUB-PARTITION |
SUB-PARTITION
SUB-PARTITION
SUB-PARTITION
SUB-PARTITION

SUB-PARTITION

0 SECONDS.

HKFF

HKSF

HKFS

HKSS

HRFN

HRSN
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DI AG 18 ouUTPUT FROM SSGHT

ITERATION  EPSILON-P LAMEDA- 1 EPSILON-T

=================================:==========:\=========:=====
1 7.890695E-02 .
2 6.502289E-03 1.366183E 01 6.337976E-04
3 1.208152E-03 5.517917E 00 3.211591E-04
a 2.370754E- 04 5.129703E 00 6.845902€-05

*%* USER INFORMATION MESSAGE 3086, ENTERING SSGHT EXIT MODE BY REASON NUMBER

1

( NORMAL CONVERGENCE )
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NON-LINEAR STEADY-STATE PROBLEM

POINT ID. TYPE 1D VALUE
1 S 2.746404E 02

7 S 2.158606E 02
100 S 3.0G0000E 02

TEMPERATURE

ID+1 VALUE
2.486993E 02
2.058354E 02

ID+2 VALUE
2.158606€ 02
2.746404E 02

JANUARY

VECTOR

ID+3 VALUE
2.058354€ 02
2.746404E 02

1, 1976 NASTRAN 12/31/74

I10+4 VALUE
2.746404E 02

ID+5 VALUE
2.486993E 02

PAGE
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NON-LINEAR STEADY-STATE PRQBLEM

POINT iD.
1
7

TYPE
S
S

1D VALUE
4.000000E 00
8.000000E 00

LOAD

ID+1 VALUE
8.000000E 00
4.,000000E 00

1D0+2 VALUE
8.000000E 00

JANUARY

VECTOR

1D+3 VALUE
4.000000E 00

t, 1976 NASTRAN 12/31/74

ID+4 VALUE.
4.000000E 00

1D+5 VALUE
8.000000E 00

PAGE
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NON-LINEAR STEADY-STATE PROEBLEM

POINT ID.
100

TYPE
s

FORCES

ID VALUE
1.592588E 02

0

ID+1 VALUE

F

SINGLE-POINT

I0+2 VALUE

ID+3 VALUE

JANUARY 1, 1976

CONSTRAINT

I1D+4 VALUE

NASTRAN 12/31/74

ID+5 VALUE

PAGE



- - - END OF JOE - - -

€1-2

NASTRAN LOADED AT LCCWTION 152720

TIME TO GO = 59 CPU SEC., 239 I/0 SEC.

. 0 CPU-SEC. O ELAPSED-SEE. SEM1  BEGN

* 0 CPU-SEC. 0 ELAPSED-SEC. SEMT

* 0 CPU-SEC. 3 ELAPSED-SEC. NAST

. 0 CPU-SEC. 3 ELAPSED-SEC. GNFI

* 0 CPU-SEC. 3 ELAPSED-SEC. XCSA

* 1 CPU-SEC. 5 ELAPSED-SEC. 1FP1

* 1 CPU-SEC. 7 ELAPSED-SEC. XSOR

* 1 CPu-SEC. 13 ELAPSED-SEC. DO IFP

* 2 CPU-SEC. 26 ELAPSED-SEC. END IFP ‘
. 2 CPU-SEC. 26 ELAPSED-SEC. XGPI '
. 3 CPU-SEC. 31 ELAPSED-SEC. SEM1  END

* 3 CPU-SEC. 31 ELAPSED-SEC. ---- LINKNSO2 ---
= 21 1/0 SEC.

LAST LINK DID NOT USE 0 BYTES OF OPEN CORE :

* 3 CPU-SEC. 33 ELAPSED-SEC. ---- LINK END ---
* 3 CPU-SEC. 33 ELAPSED-SEC. XSFA

* 3 CPU-SEC. 33 ELAPSED-SEC. XSFA

* 3 CPU-SEC. 34 ELAPSED-SEC. 2 GP1 BEGN
* 3 CPU-SEC. 41 ELAPSED-SEC. 2 GP1 END C <
* 3 CPU-SEC. 42 ELAPSED-SEC. 5 GP2 "BEGN
* 3 CPU-SEC. 43 ELAPSED-SEC. s GP2 END
* 3 CPU-SEC. 43 ELAPSED-SEC. 7 PLTSET .BEGN
* 3 CPU-SEC. 44 ELAPSED-SEC. 7 PLTSET END
* 3 CPU-SEC. 44 ELAFSED-SEC. 9 PRTMSG BEGN
. 3 CPU-SEC. 45 ELAPSED-SEC. 9 PRTMSG END
* 3 CPU-SEC. 45 ELAPSED-SEC. 10 SETVAL BEGN
* 3 CPU-SEC. 45 ELAPSED-SEC. 10 SETVAL END
* 3 CPU-SEC. 46 ELAPSED-SEC. 18 GP3 BEGN
* 4 CPU-SEC. 54 ELAPSED-SEC. 18 GP3 END
* 4 CPU-SEC. 55 ELAPSED-SEC. 20 TA1 BEGN
* 4 CPU-SEC. 66 ELAPSED-SEC. 20 TAl END
. 4 CPU-SEC, 67 ELAPSED-SEC. ---- LINKNSO3 ---
= . E1 1/0 SEC.

LAST LINK DID NOT USE 41828 BYTES 'OF OPEN CORE

* 4 CPU-SEC, 71 ELAPSED-SEC. ---- LINK END ---
» 4 CPU-SEC. 71 ELAPSED-SEC. 24 SMAf BEGN
. 4 CPU-SEC. 75 ELAPSED-SEC. 24 SMAt  END
* 4 cPu-SEC. 76 ELAPSED-SEC. ---- LINKNSO5S ---
= 56 1/0 SEC.

LAST LINK DID NOT USE  233Ce BYTES OF OPEN CORE

* 4 CPU-SEC. 79 ELAPSED-SEC. ---- LINK END ---
* 4 CPU-SEC. 19 ELAPSED-SEC. 27  RMG BEGN
* 4 CPU-SEC. 83 ELAPSED-SEC. SDCO  MP

* 4 CPU-SEC. 84 ELAPSED-SEC, SDCO  MP

. 4 CPU-SEC. 35 ELAPSED-SEC. FBS

* 4 CPU-SEC. B7 ELAPSED-SEC. FBS

. 4 CPu-SEC. 88 ELAPSED-SEC. MPYA D

. METHOD 2 NT,NBR PASSES 1,EST. TIME = 0.0

* 4 CPU-SEC. 89 ELARSED-SEC. NPYA D

* 4 Cpu-SEC. 89 ELAPSED-SEC. TRAN POSE

. 5 CPU-SEC. 91 ELAPSED-SEC. TRAN POSE

* § CPU-SEC. 31 ELAPSED-SEC. MPYA D

METHOD 2 NT.NBR PASSES 1.EST. TIME = 0.0

* 5 CPU-SEC. MRYA D

92 ELAPSED-SEC.
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* 5 CPU-SEC. ¢4 ELLPSED-SEC. 27 RMG END
* 5 CPU-SEC. ¢6 ELARPSED-SEC. ===« LINKNSO4 ---
= 72 1/0 SEC.
LAST LINK DID NOT USE 31560 BYTES OF OPEN CORE
hd 5 CPU-SEC. $9 ELAPSED-SEC. =--- LINK END ---
hd S CPU-SEC. 89 ELAPSED-SEC. 32 GP4 BEGN
- 5 CPU-SEC. 7C7 ELAPSED-SEC. 32 GP4 END
* 5 CPU-SEC. 18 ELLPSED-SEC. 38 GPSP BEGN
* 5 CPU-SEC. *C9 ELAPSED-SEC. 38 GPSP END
* S CPU-SEC. ‘(9 ELAPSED-SEC. -~~~ LINKNS14 ---
= 83 I/0 SEC.
LAST LINK DID NOT USE 76084 BYTES OF OPEN CORE
* 5 CPU-SEC. 114 ELAPSED-SEC. ---- LINK END ---
* 5 CFU-SEC. 114 ELAPSED-SEC. 39 OFP BEGN
* 5 CPU-SEC. 115 ELAPSED-SEC. 39 OFp END
b 5 CPU-SiC. 117 ELAPSED-SEC. ---- LINKNSO4 ---
= 87 1/0 SEC.
LAST LINK DIC NOT USE 74704 BYTES OF OPEN CORE
* 5 CPU-SEC. 120 ELAFSED-SEC. ---- LINK END ---
hd 53 CFU-SEC. 120 ELALPSEC-SEC. 42 MCE1 BEGN
* 5 ZPU-SEC. 124 ELAPSED-SEC. 42 MCE1 END
* 5 TPU-SEC. 124 ELAPSED-SEC. 44 MCE2 BEGN
* 5 CRU-SEC. 127 ELAPSED-SEC. MPYA D .
METHOD 2 NT NBR
* 5 CPU-5EC. 128 ELAPSED-SEC. MPYA D
* 6 CPU-SEC. 128 ELAFSED-SEC. MPYA D
METHOD 2 T .NBR
* 5 CPU-SEC. .9 ELAPSED-SEC. MPYA D
" 6 CPU-SEC. 120 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR
* 6 CPU-SEC. tU%1 ELAPSED-SEC. MPYA D
* 6 CPU-SEC. 1434 ELAFPSED-SEC. MPYA D
METHOD 2 NT,NBR
* 6 CPU-3EC. 135 ELAPSED-SEC. Mpya D
* 7 CPU-SEC. 145 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR
* 7 CPU-SEC. 136 ELAPSED-SEC. MPYA D
* 7 CPU-SEC. 136 ELAPSED-SEC. MPpYA D
METHOD 2 T .NBR
* 7 CPU-SEC. 138 ELAPSED-SEC. MPYA D
* 7 CPU-SEC. 138 ELAPSED-SEC. 44 MCE2 END
* 7 CPU-SEC. 139 ELAFPSED-SEC. ---- LINKNSO7 ---
= 108 I/0 SEC.
LAST LIRK DID NOT USE 68372 BYTES OF OPEN CORE
* 7 CPU-SEC. 146 ELARSED-SEC. ---- LINK END ---
* 7 CPU-SEC. 146 ELAPSED-5EC. 50 VEC BEGN
* 7 CPU-SEC. 147 ELAPSED-SEC. 50 VEC END
* 7 CPU-SEC. 1:47 ELARSED-SEC. 51 PARTN BEGN
* 7 CPU-SEC. 1530 ELAPSED-SEC. 51 PARTN END
* 7 CPU-SEC. 150 ELAFSED-SEC. 52 PARTN BEGN
* 7 CPU-5EC. 1452 ELAPSED-SEC. 52 PARTN END
v 7 CPU-SEC. 152 ELARSED-SEC. 55 DECOMP  BEGN
* 7 CPU-SEC. 153 ELAFSED-SEC. DECO MP
* 7 CPU-SEC. 154 ELAPSED-SEC. DECO Mp
* 7 CPU-SEC. 137 ELLFSED-SEC. 55 DECOWMP END
* 3 CPU-SEC., 153 ELAPSED-SEC. XSFA
x 3 CPU-SEC. 159 ELABSED-SEC. XSFA
* 8 CPU-SEC. 159 ELAPSED-SEC. ---- LINKNSQOS ---

117 1/0 SEC.
LAST LINK DID NOT USE 55592 BYTES OF OPEN CORE

* 8 CPU-SEC. 161 ELAPSED-SEC. ---= LINK'END ---
* 8 CPU-SEC. 1531 ELAPSED-SEC. 59 SSG1 BEGN
* 8 CPU-SEC. 167 ELAPSED-SEC. 59 $5G1 END
*

8 CPU-3EC. 168 ELAPSED-SEC. 63 §SC2 BEGN

PASSES

PASSES

PASSES

PASSES

PASS 5

PASSES

1,EST.
1.EST.
1,EST.
1,EST.
1.ES+.

1.EST.

TIME

TIME

TIME

TIME

TIME

TIME
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H O ¥ w R % & @ & 0 o* % & % H % % % & % *

" % % % %

CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

150 1/0 SEC.
LAST LINK DID NOT

9 CPU-SEC.

9 CPU-SEC.
9 CPU-SEC. .

9 CPU-SEC.

158 1/0 SEC.
LAST LINK DID NOT

' 9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

164 1/0 SEC.
LAST LINK DID NOT

9 CPU-SEC.

9 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

172 1/0 SEC.
LAST LINK DID NOT

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

181 1/0 SEC.
LAST LINK DID NOT

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

DODOR [l ¢ ] @«

183 I1/0 SEC.
LAST LINK DID NOT

AMOUNT OF OPEN CORE NOT USED =

171 ELAPSED-SEC. MPYA
172 ELAPSED-SEC. MPYA
175 ELAPSED-SEC. MPYA
176 ELAPSED-SEC. MPYA
176 ELAFSED-SEC. 63
V86 ELAPSED-SEC. 66
67 ELAPLED-SEC. 66

1M8 ELAFSED-SEC. .-

USE 24432 BYTES OF OPEN CORE

205 ELAPSED-SEC. .-
205 ELAPSED-SEC. 71
207 ELAPSED-SEC. Yal
208 ELAPSED-SEC. .-

USE 73552 BYTES OF QPEN CORE

214 ELAPSED-SEC. .-
213 ELAPSED-SEC. 74
218 ELAPSED-SEC. 74

218 ELAPSED-SEC. .-

USE 254€8 BYTES OF OPEN CORE

226 ELAPSED-SEC. e
226 ELAPSED-SEC. 75
228 ELAPSED-SEC. 75

228 ELAPSED-SEC. -

USE 68004 BYTES OF OPEN CORE

2038 ELAFSED-SEC. .-
238 ELAPSED-SEC. 77
236 ELAPSED-SEC. 77

238 ELAPSED-SEC. s---

USE 39888 BYTES OF OPEN CORE

254 ELAPSED-SEC. “---
254 ELAPSED-SEC. 78
254 ELAPSED-SEC. 78
256 ELAPSED-SEC. 92

USE 74704 BYTES OF OPEN CORE
OK BYTES

]

METHCD 2 T .NBR PASSES
D

o]

METHOD 2 NT,NBR PASSES

D

§SG2 END
SSGHT BEGN
SSGHT END
LINKNSO8 ---

LINK END ---
FLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ---
SDR2 BEGN
SDR2 END
LINKNS14 ---

LINK END ---
OfFpP BEGN
OFP END
LINKNS3. ---

LINK END ---
SDRHT BEGN
SDRHT END
LINKNS14 ---

LINK END ---

OFp BEGN
OFp END

EXIT BEGN

1,EST. TIME =

1,EST. TIME =
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JANUARY 1., 1976 NASTRAN 12/31/74 PAGE

NASTRAN EXECUTIVE CONTROL DECK ECHO

LR R R e T T e L P
$ START OF EXECUTIVE CONTROL P T T L T o
P i e R L T P P s

$
ID CLASS PROBLEM THREE, C.E. JACKSON
$

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB
$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

s :

APP HEAT

$ : )

$ THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
$

soL 9

$ .

$ REOUEST FOR DIAGNGSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ PRODUCES OUTPUT OMLY FOR SOL 3

$

DIAG 18

$

" CEND
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'\ .
NON-LINEAR TRANSIENT PROBLEM JANUARY  1,71976 NASTRAN 12/31/74

~

v

CASE CONTROL DECK ECHO

Gy p A Rl e kP R R R F L R RN AR KA R F KA N RN N AN A IR A TR R RN R RN N R AT R &
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL #ks#ttasssasssrasfhssrtssstsse
(IS4 RER AR RS L A R R e AR R R e RS R el R A ISP 2]
$

TITLE= NON-LINEAR TRANSIENT PROBLEM

$ .
$ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT' TNCLUDE HEADINGS AT TOP OF PAGE)
$

LINE=51

5 , , ,
$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD 1S OMITTED. ONLY THE SORTED BULK DATA WILL APPEAR \

$

ECHO=BOTH

s .

$ SELECT THE MPC AND LOAD SETS TO BE USED IN THIS SOLUTION

$ NOTE THAT NO SPC SET 1S SELECTED AND THAT DLOAD HAS REPLACED LOAD.
S

MPC=200

DLOAD=300

3 .
$ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
$ THE.SELECTION OF THIS SET IS OPTIONAL FOR SOL 9. BUT SHOULD BE MADE IF

$ THE FINAL TEMPERATURE 1S SEVERAL HUNDRED DEGREES DIFFERENT FROM THE

$ IC VECTOR, AND RADIATIVE INTERCHANGES ARE INCLUDED.

$

TEMP(MATERIAL)=400

$

$ SELECT THE STEP SIZE. NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
3 :
TSTEP=500

$

$ SELECT THE. TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.
$
1C=600

: SELECT OUTPUT DESIRED
gUTPUT

THERMAL=ALL

g DEFINE A GROUP OF GRID POINTS TO BE REFERENCED BY AN OUTPUT REQUEST
gET 5=1,2.3,.4,5,6,7,8,100

g REFERENCE A PREVIOUSLY DEFINED GROUP OF GRID POINTS

$
OLOAD=5

$
$ THE FOLLOWING CARDS REQUEST 4 FRAMES OF TRANSIENT PLOTS

. PAGE
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NON-LINEAR TRANSIENT PROELEM ' JANUARY 1. 197%¢ NASTRAN 12/31/74

CARD
COUNT
52
53
54
S5
56
57,
58
59
60
61
62
63
64
65
66
67
&8
69
70
71
72
73
74
75

CASE CONTROL DECK ECHO

$ THESE PLOTS WILL BE PRODUCED IMMEDIATELY ON THE PRINTER

$

CUTRUT(XYOUT)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS GP(100,1,4)

$

$ ‘DISP’ MEANS THAT THE GRID POINT TEMPERATURE WILL BE PLOTTED VERSUS TIME
$ 'T1* 1S REQUIRED (VESTIGIAL REMNANT FROM THE STRUCTURAL VERSION OF NASTRAN)
$ ALL OF THESE PLOTS WILL APPEAR OM ONE FRaME

$

XYPAPLOT DISP/100(T1),1(T1).4(T1)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS PER SECOND GP(100.1,4)

$

$ ‘VELO’ MEANS THAT THE THERMAL VELOCITY WILL BE PLOTTED AS A FUNCTION OF TIME
$ THESE THREE PLOTS WILL APPEAR ON THREE DIFFERENT FRAMES

$

XYPAPLOT VELO/100(T1)/1(T1)/4(T1)

$

S***w*#**t**t**1'*****‘*****i*i**#*****tl'****lﬁ********#********Ht#*****!***!****
$ END CASE CONTROL --- START BULK DATA *#%¥¥kwaskasxdsharsrata ks xxxad £xxXaRE4 4%

Gk o dor ok ok ko ke K O e ok ko ook i ok ok ik ok ok ok K ok Sk OF or P ok ok o K NSk Dk B o 2 K S o ok Rl ol ko ke sk ok Aok ak ok ok ok ok ok ok koK ok ok ok ok

$
BEGIN BULK

PAGE



G-¢

NON-LINEAR TRANSIENT PROELEM , JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHO

1t .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. -9 .. 10
$
$ UNITS MUST BE CONSISTENT
$ IN THIS PROBLEM, METERS. WATTS. AND DEGREES CELSIUS ARE USED
$
$
$ DEFINE GRID POINTS
$
GRID 1 0. 0. 0.
GRID 2 1 0. 0.
GRID 3 .2 0. 0.
GRID 4 .3 0. 0.
GRID 5 0. .1 c.
GRID 6 K .1 0.
GRID 7 .2 .1 c.
GRiD 8 .3 N 0.
GRID 9 0. .2 0.,
GRID 10 0. -1 G.
@rID 100 -.05 .05 0.
$
$ CONNECT GRID POINTS
$
CROD 10 100 10 2
CROD 20 100 9 6
cQuAD2 30 200 1 2 6 5
CQUAD2 40 200 2 3 7 6
CQUAD2 50 200 3 a 8 7
g
$ DEFINE CROSS-SECTIONAL AREAS AND/OR TH. KNESSES
s .
PROD 100 1000 .001
PQUAD2 200 1000 .01
s
§ DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS
s
MAT4 1000 200. 2.426+6 ALUMINUM

3
S DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’
5

CHEDY 60 300 LINE 1 5 : © "~ +CONVEC
+CONVEC 100 100 .
PHBDY 300 3000 314

MAT4 3000  200.

$
$ DEFINE CONSTRAINTS

3
MPC 200 9 1 1. 5 1 -1.
MPC 200 10 1 1. 1 1 -1.

g
$ DEFINE APPLIED LOADS

$
SLOAD 3GC0 1 4. 2 8.
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NON-LINEAR TRANSIENT PROBLEM ) JANUARY 1., 1976 NASTRAN 12/31/74.

INPUT BULK DATA DECK ECHDO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
SLOAD 300 ‘3 8. 4 4.
SLOAD 300 -5 4 6 B.
SLOAD 300 7 8 8 4

sl"*1'l'F*******i***t**“‘***.'****I**t*****lll?l'***#ii***'*ﬁ*‘**.#i***’##***'*i“t...

'3 THE FOLLOWING BULK DATA CARDS- WERE ADDED TO CONVERT PROBLEM ONE TO

$ PROBLEM TWO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

$

$ .
§ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
5

SPC1 100 1 100

5

$ RADIATION BOUNDARY ELEMENTS

5

CHBDY 200 ° 2000  AREA4 1 2 6 5
CHBDY 300 2000  AREA4 2 3 7 6
“CHBDY ' 400 2000  AREA4 3 4 8 7
"CHBDY 500 2000  AREA4 5 6 2 1
CHBDY 600 2000  AREA4 6 7 3 2
CHBDY 700 2000  AREA4 7 8 4 3
$

$ EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .90

5

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

$ .

TEMP 400 100 300.

TEMPD 400 300.

$
$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
S o . .

PARAM TABS 273.15

PARAM SIGMA 5.€85E-8

PARAM MAXIT 8

PARAM EPSHT . 0001

S

S DEFINITION OF THE RADIATION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE

S

RADLST 200 300 400 500 600 700
RADMTX 1 (o] 0. 0. 0. 0. 0.
RADMTX 2 0. 0. 0. 0. 0.

RADMTX 3 0. 0.. 0. 0.

RADMTX 4 (o} o] o.

RADMTX S o] 0

RADMTX 6 [¢]

PAGE

5
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NON-LINEAR TRANSIENT PROBLEM JANUARY 1, 1978 NASTRAN 12/31/74

INPUT BULK DATA DECK ECHDO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. s .. 10
srﬁ:4w**txxw:t*x*r::t**#**tt*#t*t*tiw-4*atr**x*wi¢*tn**t**t*tt*tt*iitttt*t!*tk!t
$ THE FOLLOWING BULK DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION ---c-ac-e-
$ THEY CONVERT PROBLEM TWO TO PROBLEM THREE
$ NOTE THAT THE SPC1 SET WAS NOT SELECTED IN CASE CONTROL
$ NOTE THAT SPCF QUTPUT IS NOT REQUESTED IN TRANSIENT
$ NOTE THAT THERMAL MASS WAS ADDED TO 'MAT4‘ CARD 1000
% MOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT
»$ NOTE THAT THE LOAD REQUEST IN CASE CONTROL IS NOW A DLOAD REQUEST
$

S
$ TRANSIENT SINGLE POINT CONSTRAINT METHOD
3 CONSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS

$

CELAS2 300 1.+5 100 1

SLOAD 300 100 300.45

S

$ DEFINES A CONSTANT LOAD SET APPLIED FROM T=0. TO T=1.+6 SECONDS

$

TLOAD2 300 300 1.+6 0. 0. +TL1
+TL1 0. 0. : .
$

$ DEFINES THE NUMBER OF INCREMENTS, THE STEP SI1ZE, AND THE PRINTOUT FREQUENCY
$ REFERENCED IN CASE CONTROL AS ‘TSTEP'

$ EACH TIME STEP IS 30 SECONDS

$ 31 ITERATICNS SELECTED TO ALLOW THE PRINTER PLOT TO FIT ON ONE PAGE ...

$ 45 ITERATIONS ARE SELECTED IN ALL TRANSIENT PROBLEMS EXCEPT THREE AND ELEVEN
$

TSTEP 500 31 30. 1

$

$ DEFINES A TEMPERATURE VECTOR --- REFERENCED IN CASE CONTROL AS ‘IC’

$

TEMPD 600 300.

$

sy*xui:x*tt:’wtuyiktt***t***wti***g*t**tmt*tt*&**#**##ttt*t&ttt**t*titttﬁ*t#tt*w
S END OF SULK DATA # %ok skskok sk dok ok ok dokok ok ok Kk kb b 30k ok sk b ok sk ook ok e ok b ok o o ok e ok ok
s*iv*lx**x4111*!*1#*!***t**#**#i#i*t*****lt*i*t*****i*##**it*!i#tt#*l#i!i###**!i
$

ENDDATA

fOTAL COUNT= 140

#»% USER INFORMATION ME3SAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-ORGCER DECK.

L€

PAGE
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NON-LINEAR TRANSIENT PROBLEM

CARD

COUNT
1.
2.
3-

5-
6-
7-

9-
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21 -
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
a7-
ag-
39-
40-
41-
a2-
43-
44-
45-
46-
47-
48-
49-
50-
51-

1
CELAS2
CHBDY
+CONVEC
CHBDY
CHBOY
CHBDY
CHBDY
CHBDY
CHBDY
€QuaDp2
CQUAD2
CQUAD2
CROD
CROD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

"MAT4

MAT4
MPC
MPC
PARAM
PARAM
PARAM

"PARAM

PHBDY
PHBDY
pQuapz
FROD
RADLST
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
5L0AD
SLOAD
SLOLD
SL0AD
SLOAD
SPC1
TEMP

2

300
300
300
106
400

SO0

.. 3
1.+5
300
100
2000
2000
2000
2000
2000
2000
200
200
200
100
100

200.
200.

.9

10

. 0001

8
5.685E-8
273.15
3000

1000
1000
300

NNwWw 000000
[eRoNsRaRoNal

—_ s -
[=] o
o o

100

RTED
4
LINE

AREA4
AREA4
AREA4
AREA4
AREA4
AREA4

QO
o

-.05
2.426+46

-

.314

.01
.001
400

0000
[N oReNoNa)

Do

100
300.

BULK
5

1 5
1 2
2 2
3 4
5 6
[ 7
7 8
2 6
3 7
4 8
2
6
0.0 g.0
0.0 0.0
0.0 G.o
0.0 0.0
1 0.0
1 0.0
.1 C.0
1 0.0
.2 G.0
-1 0.0
.05 0.0
1. .
1. 1
.90
500 600
0.0 0.¢C
0.0 0.0
0.0 0.0
0.0
2 8.
4 a,
] 8.
8 4.

JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

DATA ECHDO

6 .. 7 .. 8 9 .. 10
+CONVEC
6 5
7 6
8 7
2 1
3 2
4 3
5
6
7
- ALUMINUM
1 -1,
1 -1
700
0.0 0.0
0.0




NON-LINEAR TRANSIENT PROBLEIM

CARD
COUNT
52-
53-
_ 54-
55-
56-

1
TEMPD
TEMPD
TLOAD2
+TLY
YSTEP
ENDDATA

"300

600
300

500

"300.

300.
300

31

SORTED

30.

BU LK

£

0.0

JANUARY
BATA

] 7
1.48

1, 1976 NASTRAN 12/31/74

ECHO

0.0

0.0

+TL1

PAGE
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NON-LINEAR TRANSIENT PROBLEM JANUARY

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTION
NO.

“** USER WARNING MESSAGE 54,
PARAMETER NAMED EPSHT NOT REFERENCED

*#*+ USER WARNING MESSAGE 54
PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS FQUND - EXECUTE NASTRA? PROGRAM**

#** USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE
*%7 USER INFORMATION MESSAGE

**+ USER INFORMATION MESSAGE 3023, B = 3
C = 0
R = 2

*#*% USER INFORMATION MESSAGE 3027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

*** USER INFORMATION MI5ZSAGE 3028, B

= 5 8BAR = 5
C = 3 CBAR = 1
R = 8

*** USER INFORMATION MESSAGE 3027, UNSYMMETRIC REAL DECCMPOSITION TIME ESTIMATE 1S

1,

1976 NASTRAN 12/31/74

. 6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.98

0 SECONDS.

" O SECONDS

PAGE
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COOOOITITANONOTNOVBEDLAWVWWWNORNNS =B OWO

NCN-LINEAR TRANSIENT PROBLEM

POINT-ID =

TIME

.0

. GO0O0OE
.000000E
. O00000E
.200000E
.500000E
. 8000GOE
. 100000E
. 400000E
. 700000E
. 000000E
. 300000E
.6000Q0E
.9000GOE
.2000G0E
.500000E
.80D00CE
. 100000E
. 400000QE
. 700000E
.000000E
. 300000E
.600000E
.900000E
. 200000E
. 500000E
.800000%
. 100000€
.400000¢
. 700000E
.0000C0E
.300000E

ot
01
o1
02
02
02
02
02
02
02
02
02
02
02
c2
02
02
02
02
02
o2
02
02
02
02
02
02
02
02
02
02

TYPE

nunnuvunmnmnnununnunoounounununoununuounnnmwvnnuunnn

DHEDLDHBDDLDLDLIDLLDLDLLDDOEDDIDHDIDODLIDDODLLDODLLHD

VALUE

.0C0Co0E
.000GCOoE
.00D00GE
.C00000E
.000000E
.00000GE
.000CQCE
.0G0000E
.QGCO00E
.00C000E
.0CQ00CE
.00J000E
.000000E
.0GO000E
.000000E
.000000E
.000000E
.CO0000E
.000000E
.000000E
.0GO00OE
.0C0000E
.000000E
.0C000GE
.C00000E
.00000CE
.GCO000E
.000000E
.000000CE
.0G0000E
.000000E
.000000E

00
00
00
00
00
(s]e]

00

o]}
00
[e]e]
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
[o]8}
00
00
00

LOAD

VECTOR

JANUARY

1,

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME

.0

.0000CO0E
.000000E
.000000E
.200000E
.503000¢
.800000E
.10000CE
.400000E
.700000E
.00000CE
.300000E
.6000C0€
. 900000k
. 200000€E
.500000E
.600000E
.1000C0E
.400000E
. 700000E
.000000CE
. 300000€E
.6000C0E
. 90000CE
. 200000E
.500000¢&
.BO0000E
. 1000COE -
.400000€E
. 700000€
. 000000E
.300000E

01
o1
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

Q-
.02

02
02
02

TYPE

L LOHLONLHNLLOLOLLLOLLOULOLnOLHLLLVL OV

OOV ODOONODCEOOODOTOODODOOODD®OODOO®DDO

VALUE

.OCOC00E
.0GOGCOO0E
. 003000k
.000000E
.000000E
.CCOOO00E
.000000E
.0C0000E
.CGOOOOE
.000000E
.000C00E
.000000E
.0C0000E
.0C0000E
.0CO000E
.CCO000E
.0CG0O000E
.0C0000E
. 0GO000E
.0C0000E
,000000E
. 0000D0E
.000000E
.0C0000E
. D00000E
.0C0000E
.GCO0O00E
.0GJ000E
.000000E
.000000E
.000000E
.000000E

00
00
ele}
00
[o]¢}
00
00
00
[ol¢]
o]o]
00
00
00
00
00
00
00
[ele}
00
00
00
00
00
00
00

00
00
00
00
o]0}
00

LOAD

v

E

JANUARY

1.

1976

NASTRAN 12/31/74

PAGE
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NON- LINEAR TRANSIENT PROBLEM

POINT-1D

TIME

0

. 000000E
.000000E
.00000CE
.200G0O0E
.5C0000E
.B000COE
. 100000E
.400000E
.700000E
.0000C0E
. 300000E
.60000CE
. 90C00CE
.200000¢€
.500000E
.E00000E
. 100000€
.400000E
. 7000008
.005000E
.300000&
.600000E
.802000E
.20200CE
.500000E
.80000E
.10900CE
.400000¢E
.700000¢E
.00J000E
.300000E

TYPE

nwomnmhununununouunuununuLoennonunonn.unumny

w

OO OOCOOODTLNODROTOOOVROOOOEOC

VALUE

.6C0000E
. GGOOO00E
. 04,0000E
.CGCO00E
.CCO000E
.CGO000E
.0GO000E
. 200000E
.800000E
.0C0000E
.000000E
.000000¢8
.C0CO0GE
.GO00CUE
.0C00000E
.G00000L
.0C0000¢
.GOOOOO0E
.000000E
.0G0000E
.0C0000E
.0CO000E
.000000E
.00000Q0E
. 900000k
.0GO000E
.OCO000E
.0C0000E
.0C0000E
.0CO000E
.0GCCOOE
. 0000008

[o]s}
00
00
00
0
Q0
[o]e}
00
elo]
00
00
[o]¢}
o0
00
00
00
00
00
00
00
00
[o]¢}
00
[ole]
00
00
00
00
00
00
00
o]0}

LOAD

VECTOR

JANUARY

1.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME
.0
.COO000E
.0000COE
.000000E
.200000E
.500000E
.800000E
. 100000E
.400000E
.700000E
.00J00CE
.3000QGE
.600000E
.900000E
.200000E
.50000CE
.800000E
. 100000E
.400000CE
.700000CE
.0000C0E
-302000E
. 600000CE
.900000E
.200000E
.500000E
.80000CE
.10000GE
.400000E
. 700000E
.000000E
. 300000E

01
o1
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
Q2
02
02
02
02
02
02
02
02
02
02

TYPE

w

o UuLLLOLLOOBUOVLLOHLOLLLLOBLOnnnn

B O N N N N N N N N N O N S N O O O S N S S g A )

VALUE

.000000E
.000000E
.GOOOO0E
.000000E
. 000000E
.0000Q0E
.0C0000E
.000000E
.000000E
.0CGO000E
.000000E
.0GO000E
.0C0000E
.000CO0E
.000000E
.000000E
.000000E
.000CO0E
.000000E
.000000E
.000000E
.000000E
.000C0O0E
. 000000k
.0CO000E
. 000000E
.0G0GO0E
.0C0000E
.000COCE
.000000E
.000000E
. O00000E

0o
00
00
00
00
00
o0
00
00
00
00
00
00

00

00
00
00
00
00
(o]9]
co
00
00
00
00
[e]o]
[o]¢}
00
[o]e}
[o]e}
00
00

LOAD

VECTOR

JANUARY

1,

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM

POINT-1D =

TIME

.0

.000000E
.00J000E
.00000CE
.200000E
.500000E
.800000E
. 100000E
.40Q000¢
. 700000€
.000000E
.300000€
.60000CE
. 900000E
. 200000E
.500000E
.800000E
. 1000CCE
.400000E
. 700000E
.000000E
.300000E
.6000C0E
.900000E
. 200000E
. 500000E
.800000E
. 100000E
.4000C0OE
. 7000C0E
.000000E
.30000CE

o1
01
01

02

02
02
02
02
02
0z
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2

[+23

02
02
02
02

TYPE

VLN nuLnnLOoLLunnnuonuvuunnnuonuuunn vunn

AL LAEBLADLAMADDDLDLDLEDIDDDLDAIDOELILDEDLLILDLD

VALUE

.Goocoot
.CCO000E
.000000E
.0GO000E
.000000E
.0CGO000E
.000000E
.QUO000E
.0CCCO0E
. 0000600
.ocoeoos
.O0C000E
.0C0000E
.COOOCOE
.CO0000E
.0G3000E
.GO0CO0E

COJ00E

.GCQOOCOE
.CO0000E
.0COCO0E
. 0000008
.GGOOOOE
.0C0000E
.GOG000E
.000000E
.0Go0Gox:
.000000E
.000000E
.000000E
.000000E
.000C00E

o]}
00
o]}
00
00
Qo
[o]¢}
00
o0
00
00
00
00
[o]s]
00
00
00
00
00
00
00
00
00
[o]8}
(o8]
co
00
00
[o]¢}
[o]9]
[o]0]
00

LOAD

VECTOR

JANUARY

1.

1976

NASTRAN 12/31/74

PAGE
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CODOE@MNNNOONNIUVNAAIDDRWROVWNNON - 22 00NWO

NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME
.0
.003000E
. 000COO0E
.000000E
.200000E
.5000C0E
.B00000E
. 100000E
.40C000E
.7000C0E
.00000CE
.30000QE
.600000E
.9000G0E
. 2000C0E
.500000E
.6C00C0oE
-100000E
.400000E
.700000E
.00000CE
.30000CE
.600000E
.900000E
.2000CCE
.500000E
.B0200CE
. 1000COE
.400000E
. 700000E
.00000Q0E
.300000E

01
o1
01
02
02
02
02
02

B
<

02
02
02
02
02
02
62
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TYPE

N uLLLHLULBLBHNLLHOLOLLBLONOW

OO OONTDRONOOODVODODOOODECD 0N

VALUE

.0GO000E
.0000GOE
.0C0000E
.0OCO0Q0E
.000000E
.0CQO000E
.0C0000E
. 0020008
.0C0000E
.000000¢E
.0C0000E
.0C000QE
.0GO000E
.0CO00QE
.0CO000E
.0CO0CO0E
.0000G0E
.0GO000E
.GCOO00E
.000000E
.GO0000E
.00000CE
.0CO000E
.0OCOCO0E
.C00000E
.000000E
.0000C0E
.0C0000E
.000000E
.000000E
.000000E
.000000E

[s]e]
00
00
o]e}
00
00
00
[o]e}
00
00
[o]¢}
[o]o}
00
00
00
00
[o]s}
co
o8}
[s]¢}
00
00
00
o]0}
00
00
o]0}
00
00
00
00
00

LOAD

VECTOR

JANUARY

1,

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME

.0
.G0O000E
. 000000z
.0000COE
.2000C0E
.500000E
.800000E
. 1000GOE
. 400000E
.70000CE
.000000E
.300000E
.6000Q0E
.S000CCE
.2000C0E
.500000E
.8GO00OE
. 100000E
.400CCE
.700000E
.000000E
.300000E
.600000E

9000COE

.2000C0E
.50000CE
.600000E
. 100000E
.400000E
. 700000E
.000000E
.300000€

01
01
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

)
&

02
02
02
02
02
02
02
02
02

TYPE

Ownmnunnunnhunouununnhnnuooonununnuunvunnnnununuyn

MOOOOEONODOCTEOMOOOOOOOEOEDOMOnonnemomEm

VALUE

.00000CE
.000000E
.0GO00O0E
.0C0o000E
.0000C0E
.000000E
.000000E
.000000E
.0C0000E
.0QGO00CE
.GO0O00E
.000000E
.000000E
.000000E
.CO0000E
.GO00GOE
.0COD00E
.COCOO0E
.0CO000E
.0GO000E
.0C0CO0E
.000000E
. 000000E
.COQO00E
.0%0000E
.0CO00CE
.0C0000E
.0CO0O00E
.0GOO00E
.000000E
.COO000E
.000000E

00
00
00
00
[o]o}
00
00
oo
00
[o]¢}
Q0
00
[o[¢}
00
00
00
00
Go
co
00
00
00
co
00
00
[o]e}
00
co
00
00
00
00

LOAD

VECT

JANUARY

1,

1976

NASTRAN 12/31/74

PAGE

16



81-¢

(o(omm(n\luwmmmmmmmabbwwmwunw-‘d—-wmmo

NON-LINEAR TRANSIENT PROBLEM

POINT- 1D

TIWE

.0

.000000E
. 0000COE
.00Q000E
.200000E
. S00000E
.800000E
. 100000E
.400000E
.700000E
.000000E
.3000C0E
.8000C0OE
.90000C0E
.2000C0E
.5000C0E
.800000€
.100000E
.400000E
. 7000600E
.000000E
.300000E
.600000E
.9G0000E
.2C000CE
. 500000E
.800000E
.100000E
. 400000E
. 7C0000E
.0C0000E
.300000E

01

o1
02
02
02
02

-~
<

02
02
02
02
02
02
Q2
02
02
02
02
0z
n2
02
02
02
02
02
o2

a2
02

02
02

TYPE

mmm'mmmmmmmmmc_nmwmmmmmmmmmmmmmmmmm

bbhbhbbbbbbbbbbbbbbhbbbbbbbbbbb-h

VALUE

.0C0000E
.000000E
.00000CE
.Q00000E
.000000E
.000000E
.000000E
.0C0000E
.0C0000E
.GO0000E
.0C0000E
.000000E
.000000E
.000000E
.000000E
.000000E
.000000E
.000C00E
.000000E
.000000E
.000CO0E
.000000¢E
. 000000E
.000000E
.0860000E
.000000E
.000000E
.000000E
.GCOO00E
.000000E
.0C0000E
.000000E

00
00
00
00
00
o
00
00
o
00
00
00
00
00
do
00
00
00
00
00
00
00
00
0o
00
00
00
00
o
00
00

LOAD

VECTOR

JANUARY

1.

1976

NASTRAN 12/31/74

.PAGE

17



61-¢

WOODONNINITOEAUOUNDBLDDLWWWWNRA = = OO WO

NON-LINEAR TRANSIENT PROBLEM

POINT-1ID

TIME

.0

.060000E
.000000E
.00000CE
.200000¢E
.500000¢€
.800000E
. 100000E
.40000GE
. 7000C0E
.0000C0E
.3C00GOE
.600000E
.9000C0OE
.2000C0E
.500000E
.600000E
. 100000E
.400000E
. 700C00€E
.000000E
.300000¢&
.600000E
.902000¢t
.209000E
.500000CE
.800000E
. 1030C0E
.4CO000E
. 700000E
.000000E
. 3000C0E

01
01
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

100

TYPE

huonunuunmnmutonuumounnninunmnhuunouuonunmnunnninn

WWWWLWLWWWLWWWLWWWWWWWLWWLWWWWLWWLWWLWWWLWW

VALUE

.GOO0Q0E
.QU0000E
.000000E
.000000CE
.GLOGOOE
.0CO000E
.0000G0E
.00000DE
.0G"000E
.QGO00OE
.0000COE
.GCOO00E
.0C0000E
.0C0000¢E
.COO000E
.0G0C00E
.000C00E
.000C00E
Neleis]elolo] )
.0CO000E
.COO0OOE
.0GO000E
.000000E
.QG0O0Q0E
.D00000E
.000000E
.000000E
.0C0000E
. 000000t
.GOOOOOE
.0000G0E
.000000E

!
o7
o7
07
07
o7
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
Q7
7
07
o7
07
07
07
07
07

LOAD

VECTOR

JANUARY

1, 1976  NASTRAN 12/31/74

PAGE

18



61

39vd

pL/LE/TE NUVHLISYN

9L61

‘i

40L1LJ3A

AYVNNYM

Y4 NnN1LVyI3Idai3l

ZO 3989G85L°
ZO 355.95L°
20 Sbb6LSL”
ZO 30L2Z65L°
Z0 355.09L°
zO 306ET9L°
z0 3pzZralL
ZO 3.9Z99L°
z0 13¢vS8sL”
ZO 36L01LL"
Z0 3606glL”
€O 3€90LLL°
ZO 26.508L°
ZO 300St8L°
z0 32.888L°
Z0 30S8LE€6L°
20 3681664°
ZO 3IrSTS08”
z0 Ivi0zZ18"
2o 38v66i8"
T0 32v6L28°
TO 3sezLEs”
20 3829408
Z0 3vTTese”
ZO 31E€0Z.8°
ZO 391zogs”
Z0 3205106°
TO 39€2616°
ZO 35yp86"
z0 3086655"
ZO 3605v86°
ZO 3000000°
INyA

MONNNNNNCINNNNNNNNANNNNNNNNNONTNNNNN
ANty

w

i =

[4s}
[4s}
4
zo
z0
co
2o
[44]

zo
co
[4e}
[4¢}
co
co
[4¢}
[4%}
[49]
[4¢]
[4¢}
[}
[4e
[49]
48]
zo
[4e}
[49]
zo
10
i0
10

300000€
3000000°
3000002
2000004 *
3000C01
3000608"
3000606"
3000002
3000006
3000009 "
300000€ "
3000000°
3600CoL"
3000CGY
3000001
3000008"
3000005
3000002
3060006
3000009
300000¢€ "
3000000°
3000G0L
300000Y
3000601 -
30000:03
3000005
3000002
3000000°
3000600 °
3000000°

o

el KD

Ql-iNIOd

W31890dd LNIISNVMNL ¥VINIT-NON

QOO r —~~ANNANMOOOONETITONNOQOOONSNNNDOD0OD

3-20



9

12-¢

WOUOOOONINOOOAUUNUNAIADMNWDWLORNNNN—= =+ =O00OWwO

NON- LINEAR TRANSIENT PROBLEM

POINT-ID

- TIME

.0

.Q0J000E
.000000E
.000000E
.200000E
.500000E
.800000E
. 100000E
.400000&
.700000&
.000000E
.300000¢c
.6000C0OE
.9000C0E
.200000E
.500000E
.80D0000€
. 1CC000E
.4000C0E
. 700000
.000000E
.300000E
.6000C0E
.9000C0E
.200000E
.5000C0OE
.80000C0E
. 10000CE
. 4000008
.7000C0E
.00000GE
.3000C0E

01
01
01
02
02
02
02
02
02
02
02
02
02

02
n2
Q2

[a
<

02
02
02
02
02
02
02
02
02
02
02
02
02

TYPE

wn

nununuovununuunuunnunnuuvuunoLLLOounuununonn

RDROOMRNRORNAOONNROMODORODNNMMODMODOOMDODOOOODOMOROOMODONNDNDOODND W

VALUE

.000000E
.973813E
.927502€
.£84094E
.B44219E
.8C7952E
.775146E
. 745569E
.T18S55E
.€95042E
.G73574E
.654314E
.637039E
621553
.6076E8E
.595225E
.554307CE
.574070E
.5£5105€
.S57069E
.549862E
.543399E
.537601E
.53240CE
.527734E
.E23547E
.519789E
.51G416E
.S13388E
.51067CE
.508229E
.E0B038E

02
02
02
02
02
G2
02
02
02
02
62
02
02
G2
02
02
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

20



ec-¢

VOB OONNNONOORUIUDLADRVDWWWRND~ = 2O WO

NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME

.0

.COO000E
.000000E
.000000E
. 200000€
. 500000E
.6000C0E
. 1CD000E
.400000E
. 700000E
. ODOOODE
.300000E
. 600000E
. 90000COE
.2G00CCE
. 5000G0E
.80COC0E
. 100000E
.400000E
. 7000C0OE
.0000008
.300000E
.600000€
. 9090008
. 2000C0E
. 500000E
.6000C0E
.100000E
.400000€
. T000C0E
.00000CE
.300000€

TYFE

0w

npunuuuuLOHuLOLLLLLLDLLLBLLLLBOLOLLOO

MOV NRNONRONUORODNRORORORNNOODOMRORNDIORBOODNMNODMDONOONDODW

VALUE

.GGO0GOE
.642329E
.€47380E
.767437E
.ES9B711E
.638923E
.5B6531E
.540391E
.499607E
.463457E
.431346E
.402768BE
.377296E
.354565€
.334258E
.318098E
.299B50E
.285301E
.272267€
.260584E
.250109€E
.240714¢E
.232284E
.224718E
.217928E
.211832¢€
.206357E
.201442¢E
.187027E
.193061E
.189498E
.186293E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2
02
02
G2
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

1

21



DORTOIINONOOVUNUISEDLOWRWRWRONN -~ =~ OO WO

€c-¢

NON-LINEAR TRANSIENT PROBLEM JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 22

.0

POINT-ID = 4
TEMPERATURE VECTOR
TIME TYPE VALUE
S 3.000000E 02
.000000E 01 S 2.529604E 02
.GOO000E O1 5 2.828946E 02
.003000E Ot S 2.748729E 02
.200C00E 02 S 2.€c8035E 02
.500000E 02 S 2.559419E 02
.86000G0OE 02 s 2.529440E 02
.1000CGCE 02 s 2.486829E 02
.40000CE 02 S 2.440520E 02
.703000E 02 s 2.399628E 02
.000000E 02 S 2.353418E 02
.30000GE 02 s 2.331275& 02
.600000E G2 S 2.202688E 02
.900000E 02 S 2.277216E 02
.20500C0E 02 S 2.254489E 02
.500000E 02 S 2.234185E 02
.800000E 02 S 2.216028E 02
. 100000E 02 S 2.1S9780E£ 02
.407000E€ 02 S 2.185226E 02
.70000GE c2 S 2.172187E 02
.000000E 02 S 2.15C498E 02
£J000E 02 S 2.130009E C2
.603000E 02 S 2.140601E 02
.900000E 02 S 2.132157E 02
.200000E 02 5 2.124576E G2
.502000E 02 s 2.117771E 02
.8000C0E 02 S 2.111658E 02
.100000E 02 S 2.1G6167E 02
.400000E 02 s 2.10123%E €2
.700000€ 02 S 2.096810E 02
.000000E 02 S 2.092829E 02
.300000E 02 S 2.089254E 02



$2-¢

COUOAONNNONOONUUBRIEBRWWWWNON A= -0 WO

NON-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME

.0

. 000000k
.000000E
.00J0C0E
.202000E
. 500000E
.8000CGE
. 100000E
.4000C0E
. 700000E
.000000E
.30000CE
.600000E
.9000C0E
.2000C0E
.500000€E
.EO0CCOOE
. 1C00C0E
.4000C0¢€
.7000C0¢E
.000000¢€E
. 300000E
.600000E
. 900000E
.2C0000E
.500000€
.8C000CE
. 1000C0E
.40000CE
.700000E
.0G00C0E
.300000E

TYPE

LN OLLHUBLLDLLOLLOLLOLDLOONDODNLnnn,

[SESESECESENECECECECENECHNECENECES NNV CESE SR SO SRR SIS I SIS BV

VALUE

.000000E
.9B4951E
.959983E
.928B445E
.9192238E
.901902E
.885216E
.872031E
.859224¢€
.E47678E
.B37288¢
.827944E
.B19551E
.812014E
.805254E
.799189E
.793750¢
.788875E
.784500E
. 780579k
.777063E
.77380%¢E
.771079E
.76B542E
.766267E
.764224E
.762390%
.760745E
.759270E
,737944E
.756755¢E
.755686¢E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

23



G2-¢

COUOOONNNOOO OOV HELBELWWWORDNRN S 22O WO

NON- LINEAR TRANSIENT PROBLEM

POINT-1D

TIME

.0

.000000E
.000000E
.0000C0E
.200000E
.500000¢&
.€00000E
. 10D000E
.400000E
. 700000E
.CG0000E
.300030E
.600000E
.900000E
.200000E
.50000CE
.8000G0E
.100000E
.400000E
. 7000C0E
.0000C0E
.300000E
.800000€
.900000E
.200000E
.500000E
.802000E
. 10000CE
.400000E
. 700000E
.00000CE
.300000E

01

01
0z
02
02
02
02
02
02
02
02
02
02
n2
02
02
02
02
02
02
o2
02
02
02
02
02
02
02
02
02

TYPE

Mmooy

[SESENESESEVRCESENECNCE VNN SE VSR NESENENESESESESESECECESENE VS

VALUE

.000000E
.973813E
.827502E
.884094E
.B44219E
.BC7552E
.775149E
.745571E
.718958E
.B695044E
.E873574E
.654314E
.837041E
.621553E
.6076E8E
.595225¢E
.584070L
.574070E
.565105E
.557068E
.549862E
.543399E
,537601E
.532400E
.527734¢E
.523547E
.518783E
.5164186E
.513387E
.510669E
.508229€
.506038E

02
02
02
02
02
02
02
02
02

"
<

02
02
02
02
02
02
02
0z
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1,

1876

NASTRAN 12/31/74

PAGE

24



92-¢

wwmcomq\xqf_mmmmmurmaAbwwwunnwu—-‘wmwo

NON-LINEAR TRANSIENT PROEBLEM

POINT-1D

TIME

.0

.000000E
. CODOO00E
.00DGCO0E
.200000E
.500000E
. 600000E
. 100000E
.400000E
.700000E
.000000E
.300000E
.6000Q0E
.802000E
.20000CE
.5GI000€
.BCN000E
. 100000E
. 400000E
.700000E
.000000E
.300000E
.600000E
.900000E
.2090C0E
.5000C0E
.B00000E
. 100000E
.40000CE
. 700000€
.000000E
.3000COE

01
01
o1
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TYPE

nunuumonunuununLLLHLHODLDLLLOOLLOLLOLLBOONND N

[SESTSTSCESECERENNSESELENNSENNSES SR SRV VN SR VLR VLA LR J R D )

VALUE

. O0O0000E
.642332E
.B47383E
.787437E
.698711E
.638926E
.586531E
.540391E
.499608¢E
.463459E
.431346E
L402769E
.377287¢€
.354585€E
.334259E
.316100E
.299851E
.285302E
.272267E
.260535E
.250110E
.240714€E
.232284E
.224719E
.217929E
.211833E
.206358E
.201442E
.197028E
.153062E
.189499E
.186299E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02.

02
02
G2
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

25



L2-¢

VO DONNNNOAOAUTIUNTDLLEDWWWWNNN= =~ WO

NON-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME

.0

.COD000E
.000000E
.002000E
.2000C0E
.5000C0E
. 800000E
. 1000C0E
.403000E
. 70000Q0E
.00000CE
.300000E
.600000%
. 900000E
.200000€
.5000C0E
.8000C0E
. 100000E
.400000E
. 700000E
.000000E
.300000E
.600000E
.900000E
. 200000E
.500000E
.8000G0E .
.100000E
.4000COE
. 700000€
.000000E
.30000CE

Q1
01

02
02
Q2
02
02
02
02
02
02
02
c2
02
02
02
02
02
02
02
02
02
02
02

02
ok
02
02
02
02

TYPE

nnmnunununnnnuunuounnunununonunnununoounnnnnnnnnnnng

PMROVONOODNNRNRNNROODOMMNMRORODODRODNNRROOMODONMODRNOODOODRODODDRNOG

VALUE

.0GO000E
.939607E
.836948E
.746731E
.BBBO37E
.599419€
.539431E
.48G830E
.450520E
.398627E
.363417E
.331277€
.302638E
.277216E
.254490E
.234187E
.218031E
.199782E
. 185229E
.172188E
.160497E
. 150009E
.1406C2E
.132157E
.124577€
.117771E
.111658E
.106169E
.1C1239€
.Ce6810E
.092830E
.089254E

02
02
02
02
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1.

19786

NASTRAN 12/31/74

PAGE
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8¢-¢

COUOODONINNOODODCITUADBRWWWWOUNNN =2 -0 WO

NON-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME

.0

.00000CE
.000000E
.000000E
.2000C0E
.50000¢C¢E
.E000C0E
. 100000E
.4000C0E
. 700000E
.000000E
.3000CCE
.80000GE
. 900000E
. 2000008
.500000€
.800000E
. 1000C0E
.400000€
. 700000E
. 0C00000E
.300000E
.600000€E
. 900000E
.2020006E
.5000C0E
.BCG00CE
. 100000€
,4000C0E
. 700000E
.000000E
. 300000E

01
01
01
02
02
02
02
02
02
02
02
02
n2
02
02
02
02
Q2
02
02
02
02
02
02
02
o2
02
02
02
02
02

TYPE

OO noununna

NMVROMBRNNROROMNMRONDOONNMNMONNONDRONOONONDRONMOMOORDONNNW

VALUE

.G00C00E
.9€4851E
.©259983E
.928445¢E
.519236¢E
.901902E
.8835216E
.872031E
.859224E
.8476788
.837288k
.827S44E
.B19531E
.812014E
.805254E
.733169E
.79375CE
.78CB75E
. 7845C0€
.760579E
.777063E
.773909¢
.771078E
.768B542¢E
.766267E
.764224E
.762390E
.TEQ745E
.753270E
.757944¢E
.7568755E
. 755686E

02
02
c2
02
02
02
02
02
02

I
-

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

.

1976

NASTRAN 12/31/74

PAGE

27



7

62-¢

NON-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME
0.0

3. 000000E
6.000000E
9.000000E
1.200000E
1.500000¢
1.600000E
2.100000E
2.407000E
2.7000CGE
3.000000¢
3.300000€
3.800000¢
3.90N000E
4.207000€
4.500000E
4 . 60D0COE
5.10000CE
5.409000E
5.7C00COE
6.00000GE
§..300000E
6.600000E
6.9000G0E
7.200000E
7.500000€
7.8020D0E
8.1000CCE
8.400000€
8.700900GE
9.000000E
9.300000E

TYPE

nuommunmnmunnmuwnuuununvuLnnnnmnnninumunuunnnny

[SESENESELNSENESESE VLRV SEVESIECEVE LR SR VEVE VI VR SRR VR VISR U V)

VALUE

.000C00E
.984549EF
.G50980E
.933445E
.919236L0
.9C1902E
.E8KH216E
.872031E
.830224E
.B47678E
.837285E
.827942E
.819548¢E
.812014¢€
.B805254EF
.799189E
.793750E
.788372E
. 7845008
.780579E
.777963E
.773909E
.771G79E
.768542E
.TE5267E
.764224E
.TE2390E
.T60745E
.759270E
.757843E
. 7567558
.755586E

TEMPERATURE

JANUARY

VECTOR

t,

1976

NASTRAN 12/31/74

PAGE

28



0e-¢

COUBOOINNNNNONNUVUBREDBWVWWWNNN== 2O WO

NOM-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME

.0

.000000E
.000000E
.000000¢E
.200000E
.502000E
.BCI000E
. 1000C0E
.4CD0COE
. 7C00C0E
.00J0C0E
.300000E
.800000E
. 900000E
.200000E
.5G000C0¢E
.8000C0E
. 100000E
.4000C0E
. 700000E
.0CO000E
.300000E
.6000C0E
. 900000¢E
.2000C0E
.5C00C0E
.S00000E
. 10000GE
.400000E
. 7000008
.0G0000E
. 300000¢E

01
01

Q2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
R
02
02
02
02
02

= 100

TYPE

LUV nnnnnonn

MMMMMNMMMMNMMMMMNMMMN’MMMI\JMNM'MMM&)

VALUE
.0C0000E
.SC9993E
.999%95E
.959993E
.999988E
.999990E
.9949988E
.59923%88E
.999988E
.999688E
.999988¢E
. 999%G85E
.399980E
.999985€E
.999580E
.8999858
.9899E0E
. 999983k
.299983E
.999980E
.999G83E
.993980E
.959983E
.998933E
.999980€E
.999383E
. 599980%
. 999583k
.599980E
.999¢33E
.999980¢

02
02
02
02
02
02
02
02
c2
02
G2
02
02
02
02
c2
02
cz2
02
02
02
02
02
02
02
02
02
02
02
G2
02
02

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE
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NOy-LINEAR TRANSIENT prROBLEM

SUBCASE
RESPONSE
DISPLACEMENT

CURVE TITLE
X-AXIS TITLE
Y-AXIS TITLE

XY -OoOuTPUT S

CUFRVE i 3)

TIME IN SECONDS
DEGREES CELSIUS GP(100.1.4)

JANUARY 1, 1976  NaASTRAN 12/31/74 PAGE

UMMARY

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS

WITHIN ThE X-LIMIFS OF ALL DATA ( X = 0.0

THE SMALLEST Y-VALUE

THE LARGEST Y-VALUE

THE SMALLEST Y-VALUE

THE LARGEST Y-VALUE

(Xx= 0.0

70 X =
0.2755686E

0.3000000E

T0 X =

0.2755686E

0.3000000E

F SUM

0.9300000E 03 )
03 AT X = 0.9300000E 03

03 AT X = 0.0

0.9300000€ 03 )

03 AT X = 0.9300000E 03

03 AT X = 0.0

MARY

30
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NON- LINEAR fRANSIENT FROBLEM JANUARY 1, 1976 NASTRAN 12/31/74

XYy-ouTtTPkPuUuTv SUMMARY

SUBCASE 1
RESPONSE
DISPLACEMENT CUFVE 4( 3)

CURVE TITLE
X-AXIS TITLE
¥-AXIS TITLE

TIME IN SECONDS
DEGFEES CELSIUS GP(100.1,4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X= 0.0 T0 X = 0.9300000E 03 )

THE SMALLEST Y-VALUE

0.2089254E 03 AT X = 0.9300000E 03
THE LARGEST Y-VALUE

0.3000000E 03 AT X = 0.0

" WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = 0.9300000E 03 )

THE SMALLEST Y-VALUE

0.2089254E 03 AT X = 0.9300000E 03
THE LARGEST Y-VALUE

0.3000000E 03 AT X = 0.0

END o F SUMMARY

PAGE
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NON-LINEAR TRANSIENT PROELEM JANUARY 1, 1976  NASTRAN 12/31/74 PAGE 32

XY-0UTPUT SUMMARY

SUBCASE 1 '
RESPONSE
DISPLACEMENT CUFVE 100( 3)

CURVE TITLE = |
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGREES CELSIUS GP(100.1,4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X = 0.0 TO X = 0.9300000E 03 )

THE SMALLEST Y-VALUE

n
o

.2999980E 03 AT X = 0.3600000E 03

THE LARGEST Y-VALUE

"
o

.3000000E 03 AT X = 0.0

WITHIN THE X-LIMI"L OF ALL DATA ( X = 0.0 TO X & 0.9300000E 03 )

"
(=]

THE SMALLEST Y-VALUE .2995980E 03 AT X = 0.3600000E 03

THE LARGEST Y-VALUE

"
le)

.3000000E 03 AT X = 0.0

END OF SUMMARY

€e-¢,
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NON-LINEAR TRANSIENT PROBLEM , JANUARY 1, 1976 NASTRAN 12/31/74

XY-0UTPUT SUMNMARY

SUBCASE 1
RESPONSE
VELOCITY CUFRVE 100( 3)

CURVE TITLE =
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGREES CE.SIUS PER SECOND GP(100.1.4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X = 0.0 TO X = 0.9300000E 03 )

THE SMALLEST Y-VALUE = -0.2441405E-04 AT X = 0.0

THE LARGEST Y-VALUE = 0.1627604E-04 AT X = 0.3600000E 03

WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = 0.9300000E 03 )

THE SMALLEST Y-VALUE = -0.2441405E-04 AT X = 0.0

THE LARGEST Y-VALUE = 0.1627604E-04 AT X

0.36000C0E 03

END OF SUMMARY

PAGE
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NON-LINEAR TRANSIENT PROBLEM

XYy-ourtePuUurTd

SUBCASE 1
RESPONSE
VELOCITY CUFVE 1( 3)

XY-PAIRS WITHIN FRAKE LIMITS WILL BE PLOTTED
PENSIZE = 1

THIS IS CURVE i CF WHOLE FRAME 1
CURVE TITLE =

X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGREES CELSIUS PER SECOND GP(100.1

THE FOLLOWING INFOPMATION IS FOR THE ABOVE DEFINED

WITHIN- THE FRAME X-LIMITS ( X= 0.0

THE SMALLEST Y-VALUE = -0.

THE LARGEST Y-VALUE = -0.

WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0

THE SMALLEST Y-VALUE = -0

THE LARGEST VY-VALUE = -0.3198242E-02 AT X

END 0

F

JANUARY 1, 1976 NASTRAN 12/31/74

SUMMARY

4)

CURVE ONLY.

TO X = 0.9300000E 03 )
8322752E-01 AT X = 0.3000000E 02

3198242E-02 AT X = 0.9300000E 03

TO X = 0.3300000E 03 )
8322752E-01 AT X = 0.3000000E 02

0.9300000E 03

SUMMARY

PAGE
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NON-LINEAR TRANSIENT PROELEM

JANUARY 1,

XY-ouTPUT SUMMARY

SUBCASE 1
RESPONSE
VELOCITY CURVE 4( 3)

XY-PAIRS WITHIN FRAWME LIMITS WILL BE PLOTTED
PENSIZE = 1

THIS 15 CURVE 1 OF WHOLE FRAME 2
CURVE TITLE

X-AXIS TITLE
Y-AXIS TITLE

TIME IN SECONGS
DEGREES CELSIUS PER SECOND GP(100.1.4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X = 0.0 TOX = 0
THE SMALLEST Y-VALUE m -0.3421956E 00
THE LARGEST Y-VALUE = -0.1071116E-01
WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = O

THE SMALLEST Y-VALUE -0.3421956E 00

THE LARGEST Y-VALUE

n
’
o

.1071116E-01

.9300000E 03 )

AT X = 0.3000000E 02

AT X = 0.9300000E 03

.9300000E 03 )

AT X = 0.3000000E 02

AT X 0.8300000E 03

END O F SUMMARY

1976

-NASTRAN 12/31/74

PAGE
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: NON-LINEAR TRANSIENT PROBLEM JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 36
F R A M 3
¥ERE  EAKK WA kK HFEF N AEN
i *
i P T *  x k¥ X
*

X-AXIS TITLE = TIME IN SECONDS

+bhb-b>>b>bl’Dbbbb‘hbbbh>b>bb>bb>bb>+HH’:"-"I'

m e e ae e e e aecmeaa M ea e e ameceeamaemmameaaaosaeaeaaeeeninatacacaacasnnaccaneenaccronn cmmame———-
i
1 DEGREES CELSIUS GP(100.1.4)
1 .
1 2.089254E 02 2.544627E 02 3.000000E 02-
L . I I i L T T I I R L L T L L L T meeseemana -
0.0 I 1 .
3.0000E 01 I I 0 *
6.C000E 01 1 1 0 *
9,0000E 01 I 1 0 *
1.2000E 02 I 1 0 *
1.5000E 02 I 1 0 *
1.8000E 02 I (o) *
2.1000E G2 I 0 1 *
2.4000E 02 1 ) 1 *
2.7000E 02 1 0 1 *
3.0000E 02 1 0 I *
3.3000E 02 I 0 1 .
3.60C0E 02 I 0 I *
3.9000E 02 I 0 1 *
4,2000E 02 I 0 1 .
4.5000E C2 I ) 1 »
4.80C00E 02 I 0 1 *
5.10C0E 02 I 0 I *
§.4000E 02 I 0 1 *
5.7000E 02 I 0 1 *
6.0000E 02 1 0 1 .
6.3GCOE 02 1 0 1 »
6.60C08 02 1 0 1 *
6.90CG0E 02 I 0 i *
7.20C0E 02 1 0 1 *
7.5000E 02 I O 1 .
7.8000E 02 1 O I »
B.10C0E 02 1 0O 1 *
e 8.40C0E C2 I O 1 *
: 8.7000E 02 I0 1 .
w 9.00COE 02 0 1 *
-3 9.3000E 02 0 i *
e e m e e m e e e e e me e ema e e ae e e emmmme e ea e e eaineeaeasemeaeciaseaaneseasasmaaceaacaeaceesacaeanaa
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COORBINNOONONUUREPNVWWRNNN 22 00WO

NON-LINEAR TRANSIENT PROBLEM

X-AXIS TITLE = TIME IN SECONDS

Q

. 0000E
.0000E
. 0003t
.2000€
.5000€E
BOOOE
. 1000E
.40C0E
. 70C0E
.0000E
.3000E
.6000E
.9002E
. 2000E
.5060E
.8000E
. 1000€
.4000E
. 7000€
.0000E
.3000E
.6000E
. 900CE
.2000=
.S5000€E
.BOOOE
. 1000E
.4000E
. 7000E
.0000E
.3000€

01
‘b1
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
-02
02
02
02
02
02
02
02

R el e R e N R R N R o R R e N e N e R e R el

4 e

JANUARY 1 1976 MASTRAN 12/31/74

F R A M E
KAk kAEm Rk Ak ek K Ak
* *
P S R T T T S
* * ¥ % *

DEGREES CELSIUS PER SECOND GP(100.1.4)

-2.441405E-05

* % % u

PAGE 37
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NON-LINEAR TRANSIENT PROBLEM JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 38
F R A M E
. w *orwow PEET ez *w
L4 * - * »
x * » * * * x - *
’ * *
LR ] ok ER RS o Fx FER'E

X-AXIS TITLE = TIME IN SECONDS

o}

.0000E
,0000E
.00GDE
.2000E
.5000¢
.BOOOE
.1000€
.4000E
. TO0CRE
.CoCoE
. 3000E
. 6000E
.90COE
. 200CE
.5000k
.B000E
.1000E
.40G0E
.7000E
.0000E
.3000E
.B0GOE
. 900JE
. 2000E
. 5000E
. 8000E
. 1000
.4000E
. 700QE
.0000E
. 3000E

C1

01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
c2
02
02
G2
02

02
c2

~
P

02
G2
02
02
02

A
1

I DEGREES CELSIuS PER SECOND GP{100.1.4)

I

1 -8.322752L-02 -4.321289E-02 -3.198242€E-
+ -----------------------------------------------------------------------------------------------------------------
1 - 1

LS 1

I i I

1 > 1

I * 1

i b I

1 * I

1 1%

1 I *

1 I ¥

1 1 -

T I 4

1 1 »

1 1 *

I 1 *

I 1 L

i 1 »

1 1 .

I I *

I 1 -

1 I .

1 b .

I 1 .

1 1 *

1 1 »
1 1 *
1 L

1 1

I I

I 1

i 1

1 1

03

= *
»
e R N N e N N e el N N e e e R R N N NN

- *
* -



0b-¢

CUODONNNOOAOVNOUIADBDBLWWWWNRNDAN 222 00WO

X-AXIS TITLE =

. 0000E
. O0COE
. 0U00E
. 200CE
. 5GOOE
. BOOOE
. 1000E
. 4000E
. 7009E
. 00C0E
. 3000E
. 60GOE
. 9000E
. 2000E
. 5000€
. B0OOE
.10C0E
. 40GOE
. 7000E
.0003E
. 3000E
. 6000E
. 9000€
. 2000E"
. 5000E
.80COE
. 1000E
.4000E
. 7000E
.00GOE
. 3000E

NON-LINEAR TRANSIENT PROBLEM

01
at
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TIME IN SECUNDS

DEGREES CELSIUS PER SECOND GP(100.1.4)

-3.421956E-01

[ NP A e e e L L e Rl R R B I I e R R

JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 39
F R A M E
LR * ok k EER L] *hwk K
» * ¥
¥ ok r % * * * * *
* * *
* kA ¥ EEEE ] LR * koW ok LR
........................................................................ reemcmmaeem ==
1
I
1
-1.764534E-01 -1.071116€E-02 I
....................................................................................... +
* I I
1 I
I I
1 I
* 1 1
* 1 I
* I
1 * I
I * ‘1
1 * I
I * 1
1 * I
1 * 1
1 * 1
1 . I
1 L I
I * I
1 * I
1 * I
1 * 1
1 * 1
1 - 1
1 * 1
I b I
I * I
1 * 1
1 * 1
1 * I
1 *1
1 *I
I »
1 *
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0.0

- - - END OF JOB - - -

NASTRAN LOADED AT LOCATION 12CF20

TIME TO GO = 59 CPU SEC., 29% 1/0 SEC
* 0 CPU-SEC. 0 ELARSED-SEC SEM1  BEGN
* 0 CPU-SEC. G ELAPSED-SEC SEMT
* 1 CPU-SEC. 7 ELAFSED-SEC NAST .
* 1 CPU-SEC. 8 ELAPSED-SEC. GNFI
* 1 CPU-SEC. 8 ELAPSED-SEC. XCSA
x 1 CPU-SEC. 9 ELAPSED-SEC. 1FP1
* 1 CPU-SEC. 13 ELAPSED-SEC. XS0R
* 2 CPU-SEC. 19 ELAPSED-SEC. 0O IFP
* 3 CPU-SEC. 31 ELAPSED-SEC. END IFP
* 3 CPU-SEC. 31 ELAPSED-SEC. XGPI
x 4 CPU-SEC. 37 ELAPSED-SEC. SEM1 END
* 4 €pu-SEC. 37 ELAPSED-SEC. ---- LINKNSO2 ---
= 23 1/0 SEC.

LAST LINK DID NOT USE 40018 EYTES OF OPEN CORE
* 4 CPU-SEC. 39 ELAFSED-SEC. -«-- LINK END ---
" 4 CPU-SEC, 39 ELAPSED-SEC. XSFA
* 5 CPU-SEC. 40 ELAXFSED-SEC. XSFA
* 5 CPY-SEC. £0 ELAPSED-SEC. 3 GP1 BEGN
* 5 CPU-SEC. €2 ELAPSED-SEC. 3 GP1 END
* 5 CPU-SEC. <5 ELAPSED-SEC. 8 GP2 BEGN
* 5 CPU-SEC. 46 ELAPSED-SEC. 8 GP2 END
* .5 CPU-SEC. 46 ELAPSED-SEC. 10 PLTSET BEGN
* 3 CPU-SEC. 47 ELAPSED-SEF. 10 PLTSET END
* 5 CPU-SEC. 47 ELAFSED-SEC. 12 PRTMSG BEGN
. 5 CPU-SEC. 4B ELAPSED-SEC. 12 PRTMSG END
* 5 CPU-SEC. 4g EL2FSED-SEC. 13 SETVAL BEGN
* 5 CPU-SEC. 48 ELAPSED-SEC. 13 SETVAL END
* 5 CPU-SEC. 49 ELAPSED-SEC. 21 GP3 BEGN
* 5 CPU-SEC. 55 ELAPSED-SEC. 21 GP3 EKD
# 5 CPU-SEC, 55 ELAPSEG-SEC. 23 Ta1 BEGN
* 5 CPU-SEC. 63 ELAPSED-SEC. 23 TAY ERD
* 5 CPU-SEC. 64 ELAPSED-SEC. ---- LINKNSO3 ---
= 54 1/0 SEC.

LAST LINK DID NOT USE 52788 BYTES OF OPEN CCRE
* 5 CPU-SEC. 67 ELAPSED-SEC. ---- LINK END ---
* 5 CPU-SEC. 67 ELAPSED-SEC. 37 SMA1 BEGN
* 5 CPU-SEC. 76 ELAPSED-SEC. 27 SMA1 END
* 5 CPU-SEC. 70 ELAFSED-SEC. 30 SMA2 BEGN
* 6 CFU-SEC. "3 ELAPSED-SEC. 30 SKA2 END
% 6 CPU-SEC. "4 ELAPSED-SEC. ---- LINKNSO5 ---
= 62 1/0 SEC.

LAST LINK DID NGT USE  G4263 BYTES OF OFEN CORE
* 6 CPU-SEC. 77 ELAPSED-SEC. ~--- LINK END - -
* 6 CPU-SEC. 77 ELAPSED-SEC. 35 RMG BEGN
* 6 CPU-SEC. 0 EL4PSED-SEC. SDCO  MP
* 6 CPU-SEC. 80 ELARSED-SEC. SDCO MR
* 6 CPU-SEC. 81 ELAPSED-SEC. FES
* 6 CFU-SEC. 83 ELLSSED-SEC. FBSs
* 6 CPU-SEC. 84 ELAPSED-SEC. MPYA D

METHOD 2 NT,NBR PASSES = 1,EST. TIME =

* 6 CPU-SEC. 85 ELLPSED-SEC. MPYA D
* 6 CPU-SEC. 86 ELAPSED-5SEC. TRAN POSE
* 6 CPU-SEC. 87 E.APSEC-SEC. TRAN POSE
* 6 CPU-SEC. 87 ELAFSED-SEC. MPYA D
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6 CPU-SEC.
6 CPU-SEC.
7 CPU-SEC.
78 1/0 SEC.

LAST LINK DID NOT

7 CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
85 1/0 SEC.

NN NN

LAST LINK DID NOT
7

CPU-SEC.

7 CPU-SEC.

7 CPU-SEC.

7 CPU-SEC.

90 I/0 SEC.

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

NN NN

CPU-SEC.
CPU-5EC.

@~

8 CPU-SEC.
8 CPU-SEC.

8 CPU-SEC.
8 CPU-SEC.

CPU-SEC.
cpu-stc,

w O

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

[Te (e} w o

CPU-SEC.
CPU-SEC.

ow

1

10 CPU-SEC.
10 CPU-SEC.

10 CPU-SEC.
10 CPU-SEC.
10 CPU-SEC.
10 CPU-SEC.
10 CPU-SEC.
112 1/0 SECT

USE

USE

LAST LINK DID NOT USE

LAST LINK DID NOT USE

Hoxoxox o

11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-S&C.
121 1/G SEC.

LAST LINK DID NOT USE

*

11 CPU-SEC.

88 ELAPSED-SEC. MPYA
S1 ELAPSED-SEC. 35
@2 ELAPSED-SEC. ----

72520 BYTES OF OPEN CORE

€6 ELAPSED-SEC. LR
6 ELAPSED-SEC. 40
€3 ELAFSED-SEC. 40
(0 ELAPSED-SEC. 46
101 ELAPSED-SEC. 46

i01 ELAPSED-SEC. R

117044 BYTES OF OPEN CORE

105 ELAPSED-SEC. .-
105 ELAPSED-SEC. 47
105 ELAFSED-SEC. 47

106 ELAPSED-SEC. —---

175364 BYTES OF OPEN CORE

108 ELAPSED-SEC. .-
109 ELAPSED-SEC. 51

112 ELAPSED-SEC. 51

113 ELAPSED-SEC. 53

116 ELAPSED-SEC. MPYA
117 ELAPSED-SEC. MPYA
117 ELAPSED-SEC. MPYA
1.8 ELAPSED-SEC. MPYA
1"8 ELAPSED-SEC. MPYA
120 ELAPSED-SEC. MPYA
1322 ELAPSED-SEC. MPYA
129 ELAFSED-SEC. MPYA
124 ELAPSED-SEC. MPYA
126 ELAPSED-SEC. MPYA
126 ELAPSED-SEC. MPYA
127 ELAPSED-SEC. weya
129 ELAPSED-SEC. MPYA
131 ELAFSED-SEC. MPYA
131 ELAPSED-SEC. MPYA
133 ELAPSED-SEC. MEYA
133 ELAPSED-SEC. MPYA
134 ELAPSED-SEC. MPYA
35 ELAPSED-SEC. 53

137 ELAPSED-SEC. XSFA
137 ELAFSED-SEC. XSFA

7 ELAPSED-SEC. .-

102132 BYTES OF OPEN CORE

139 ELAPSED-SEC. ]
139 ELAPSED-SEC. 75
143 ELAPSED-SEC. 75

145 ELAPSED-SEC. =---

116416 BYTES OF OPEN CORE
147 ELAPSED-SEC. .-

METHOD 2 NT.NBR PASSES =

o}

RMG END
LINKNSC4 - --
LINK END ---
GP4 EEGN
GP4 END
GPSP BEGN
GPSP END
LINKNS14 ---
LINK END ---
OFP BEGN
OFP END
LINKNSO4 ---
LINK END ---
MCE1 BEGN
MCE1 END
MCE2 BEGN
D

METHOD 2 NT,
D

D-
METHOD 2 T
D

D

METHOD 2 T .
D

D

METHOD 2 NT,
D

D

METHOD 2 T
D

D

METHOD 2 T ,
B

D

METHOD 2 NT,
D

D

METHOD 2 T |,
D

D

METHOD 2 T
D

MCE2 END

LINKNSO6 ---

LINK END ---
DPD BEGN
DPD END
LINKNS10 ---

LINK END ---

NBR

.NBR

NBR

NBR

.NBR

NBR

NEBR

NBR

NBR

PASSES

PALSSES

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

1.EST,

1.EST.

1,EST.

1.EST.

1,EST.

1,EST.

1,EST.

1,EST.

1,EST.

1,EST.

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

0.
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11
11
11
11
11
11
11
11
11
128

CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-3EC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-3EC.
CFU-SEC.
1/0 SEC.

LAST LINK DID NOT USE

1
11
12

12
12

12
12

12
13

13
13
13

142

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC,

CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

LAST LINK DID NOT USE

13
13
13
3
14
14

189

LAST LINK DID

14
14
14
15
15
15
15
15
15

15
15
15
188

CFU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CFU-SEC.
CPU-SEC.
I/0 SEC.

CPU-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC,
CPU-SEC.
CPy-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.
CPY-SEC.
1/0 SEC.

NOT USE

LAST LINK DID NOT USE

15
15
15
15
200

CPU-SEC.
CPU-SET.
CHU-SEC.
CPU-SEC.
1/0 SEC.

LAST LINK DID NOT USE

16
18
16
16
2C8

LAST LINK DID NOT

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-LEC.
I1/G6 SEC.

USE

147
148
48
149
150
150
120
1£2
“£3

EI APSED-SEC.
EL&PSED-SEC.
ELAFSED-SEC.

ELAFPSED-SEC.

ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELLAFSED-SEC.

81
81
83
83
XSFA
ASFA
88
g8

MTRXIN BECN
MTRXIN END
FARAM BEGN
PARAM END

GKAD BEGN
GKAD END
LINKNSQS ---

117064 BEYTES OF OPEN CORE

“E5
155
162

163
)

166
166

168
168

169
169
170

1’3
173
115
176
20¢
208

215
215
2186
217
217
218
218
218
218

2720
222
223

116104 BYTES OF OPEN CORE

226
228
227
228

ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELLPSED-SEC.

ELAPSED-5EC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAFSED-SEC.

ELAFSED-SEC.

ELLPSED-SEC.

ELAFSED-SEC.
ELAP5ED-SEC.

58172 BYTES CF OPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

69258 BYTES OF OPEN COCRE

ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.

ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELL+3ED-5EC.
ELAPSED-5GEC.
ELAFSED-SEC.
ELAPSED-SEC.

92
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
92

97
BDECO
DECO
97

99
99
111
111
XSFA
XSFA
115
MPYA

MPYA
115

118
118

114512 BYTES OF OPEN CCRE

231
231
238
233

ELLPSED-SEC.
ELLPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

66226 BYTES QOF

120
120

OPEN CORE

LINK END ---
TRLG BEGN
D

METHOD 2 T ,NBR PASSES

D
D

METHOD 2 NT.NBR PASSES

D
D

METHOD 2 NT,NBR PASSES

o]
D

METHOD 2 NT _NBR PASSES

D
TRLG END
LINKNS11 ---

LINK END ---
TRHT BEGN
Mp
MP
TRHT END
LINKNS12 ---

LINK END ---
VDR BEGN
VDR END
PARAM BEGN
PARAM END

WETHOD 2 NT NBR PASSES

5DR1 BEGN
D
D
SDR1 END
LINKNSO8 ---

LINK END ---
PLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ---
SDR2 BEGN
SPR2 END
LINKNS14 ---

1,EST.

1.EST.

1.EST.

1.EST.

1,EST.

TIME

TIME

TIME

TIME

TIME

c.0



¥v-€

* 16 CPU-SEC. 245 ELAPSED-SEC. ~--- LINK END ---
hd 16 CPU-SEC. 286 ELAFSEC-SEC. 121 SDR3 BEGN
* 16 CPU-SEC. 257 ELAPSED-SEC. 121 SDR2 END
* 16 CPU-:EC. 287 ELAFSED-SEC. i2 OFP EEGN
* 17 CPU-SEC. 262 ELAPSED-SEC. 123 OFP END
* 17 CPU-SEC. 262 ELAPSED-SEC. 130 XYTRAN BEGN
x 20 CPU-SEC. 276 ELAPSED-SEC. 130 XYTRAN END
* 20 CPU-SEC. 276 ELAPSED-SEC. ---=- LINKNSQ2 ---
= 225 1/0 SEC.

LAST LINK DID NOT USE G BYTES OF OPEN CORE
* 20 CPU-SEC. 201 ELARSED-SEC. ---- LINK END ---
* 20 CPU-SEC. 241 ELAPSED-SEC. 132 XYPLOT BEGN
* 20 CPU-SEC. 292 ELAPSED-SEC. 132 XYPLOT END
* 20 CPU-5EC. 292 ELLPSED-SEC. 138 EXIT BEGN
= 227 1/0 SEC.

LAST LINK DID NOT USE 972232 BYTES OF OPEN CCRE
AMOUNT OF OPEN CORE NOT USED = OK BYTES
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JANUARY 1. 1976 NASTRAN 12/31/74 PAGE

NASTRAN EXECUTIVE CONTROL DECK ECHO

S

LA R R e L R R L e R R PR S LR AR R A RS L L AR
5 START OF EXECUTIVE. CONTROL ==x*dmwwa¥knhrd ¥ hmpd b Ak I rrnpronpxi bxvxkknrrvshrnr
Groar kbR WME R Wy a WA T AN A XTI T KA AN KR AR R SN K K A KRR NI M Ak VX N
$

ID CLASS PROBLEM FOUR, C.E. JACKSON

s

S MAXIMUM CPU TIME ALLLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PCORTION OF NASTRAN IS 7O BE USED

$

AP? HEAT

3

$ THE NOW-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
$

SCcL 9

$

$ RECUEST FOR DIAGNQSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ PRODUCES GUTPUT ONLY FOR SOL 3

%

DIAG 18

3
$ REQUEST FOR DIAGNUSTIC FRINTOUT WHICH LISTS THE RIGID FORMAT BEING EXECUTED
$ {IN THIS CASE, SOL 9). THE INCLUSION OF THIS CARD IS OPTIONAL.

$

DIAG 14

3

$ THE RIGID FORMAT 1S BEINGC ALTERED TO PROVIDE TRANSIENT OUTFUT

$ SORTED BY TIME STEP RATHER THAN BY GRID POINT. CONMPARE THE OUTPUT WITH PROBLEM
$ 3 TO SEKE THE DIFFERENCE. THIS ALTER PLUS THE DIAG 14 ADDITION ARE THE ONLY
$ CHANGES FROM PROBLEM 3 MADE IN EXECUTIVE CONTROL. THE ONLY OTHER

$ CHANGE WAS MADE TO THE TSTEP CARD IN THE BULK DATA.

$

ALTER 122

OFP HOPP1,HOQP1,HOUPVYY HOES1 ,HOEF1,//V.N,HCARDNG $

JUMP HP2

ENCALTER

CEND
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NON-LINEAR TRANSIENT PROBLEM ... SORT1 OUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74

CARD
COUNT

WO I W -~

10

12
13
14
15
1€

13
19
20
21
22
23
24
25
26
27
28
23
30
31
32
32
34

35

36
37
8
39
40
a1

43
44
as
45

48
a9
50
51

CASsSE CONTROL DECEK ECHO

$

Sy o e AT XK F T I AR RN AN F A FFRN T A KRN G T H AT AP R RREA XN R F TR AR RN Rk FEER Nk
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL *a¥¥¥sswxrskinsskssssanxiars s
$ﬁ4.«4:1**~-vnt*~r!v*,yz-n:***wt#tu;.-unu,.*r~i-t;ynrsu*.::hho*t*t##t*t*tttt#t#tttv!t*
$

TITLE= NON-LINEAR TRANSIENT PROBLLM ... SORTt QUTPUT FORMAT

§

$ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
3

LINE=51

$

$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$

ECHC=80TH

g

S SZLECT THE MPC AND LOAD SETS TO EE USED IN THIS SOLUTION

3 MOTE THAT NO SPC SET IS SELECTED. AND THAT DLOAD HAS REPLACED LOAD.
$

MPC =200

DLOAD=300

$

S SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
$ THE SELECTION OF THIS SET IS OPTIGNAL FOR SOL 9, BUT SHOULD BE MADE IF -
S THE FINAL TEMPERATURE IS SEVERAL HUNDRED DEGREES DIFFERENT FROM THE
$ IC VECTOR. AND RADIATIVE INTERCHANGES ARE INCLUDED.

$

TEMPIMATERIAL)=4C0

$

$ SELECT THE STEP SIZE, NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
S

TSTEP=500

3

$ SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.
$

I1C=600

S

$ SELECT OQUTPUT DESIRED

S

ouTPUT
THERWMAL=ALL

DEFINE A GROUP OF GRID POINTS TO BE REFERENCED BY AN OUTPUT REQUEST

T S5=1,2,3.4,5.6.7,8,100

4]

S

$

SE

$

$ REFERENCE A PREVIOUSLY DEFINED GROUP OF GRID POINTS
%

OLOAD=

$

$

THE FOLLOWING CARDS REQUEST 4 FRAMES OF TRANSIENT PLOTS

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... SORT1 QUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74

CARD
COUNT
52
53
54
55
56
57
58
59
60
61
62
€63
64
65
66
87
68
&9
70
71
72
73
74
75

CASE CONTROL DECK ECHO

$ THESE PLOTS WILL BE PRODUCED IMMEDIATELY ON THE PRINTER
$

OUTPUT (XYOUT)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS GP(100.1,4)

$

$ 'DISP’ MEANS THAT THE GRID POINT TEMPERATURE WILL BE PLOTTED VERSUS TIME

$ ‘T1’ 1S REQUIRED (VESTIGIAL REMNANT FROM THE STRUCTURAL VERSION OF NASTRAN)
$ ALL OF THESE PLOTS WILL APPEAR ON ONE FRAME

$

XYPAPLOT DISP/100(T1).1(T1),4(T1)

XTITLE=TIME IN SECONDS

YTITLE= CECREES CELSIUS PER SECOND GP(100.1.4)

$

$ ‘VELO’ MEANS THAT THE THERMAL VELOCITY wltL BE PLOTTED AS A FUNCTION OF TIME
$ THESE THREE PLOTS WILL APPEAR ON THREE DIFFERENT FRAMES

g

XYPAPLOT VELO/100(T1)/1(T1)/4(T1)

$

$)"li¥4!'-K*iw*!iﬂl't*i!i*ti!wiii)-’*vix*Ill!vl'ﬁ%’iiw****t*l'**i'ﬁk****t******#**l*t?'**
S END C»’\SE CONTROL - START EULK DATA PR E RS FE I IETFEEE LRSS R AR AR RS FE SRR RS D]

S-:n'r:,-fua.i-mttq*-ir*xu*wnt*twriktanra AR NS S RN R AR AL A2 AR R R R

$
BEEGIN BULK

PAGE
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NON-LINEAR TRANSIENT PROEGLEM

INPUT
1 .. 2 .. 3

UNITS MUST BE CONSISTENT

B0k

3
$ DEFINE GRID POINTS
$

GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

wN -

=S OONOUR WA =
[S NI

0
co .05

3

$ CCNNECT GRID POINTS
3

CROD 10 100
CROD 20 100
cQuac2 30 200
couab2 40 200
cQuabp2 50 200

S

WA = O =

SORT1 OUTPUT FORMAT

4

‘BULK

o000

[P

bwhON

DATA

[eNaNeNoNoNoNoNoNaNaNa

€
7
8

6

JANUARY

DECK

5
6
7

$ DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

$

PROD 100 1000 .001
PQUAD2 200 1000 .01
3

$ DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS

$
MAT4 1000 200.
$

S DEFINE CCNVECTIVE AREA AND CONVECTIVE COEFFICIENT

S

CHBDY 60 300 LINE
+CONVEC 100 100

PHEDY 200 3000 314

MAT4 3300 200
T

>

> DEFINE CONSTRAINTS

S
MPC 200 9 1
fiPC 200 10 1
%

S DEFINE APPLIED LOADS
3

SLOAD 300 1 4.

2.426+6

1

5

=

7

TH!

1

. 1976

ECHDO

8

IN THIS PROBLEM. METERS. WATTS, AND DEGREES CELSIUS ARE USED

-1.
-1.

NASTRAN 12/31/74

ALUMINUM .

+CONVEC

PAGE
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NON-LINEAR TRANSTENT PROBLEM ... SORT1 OUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHDO

1 .. 2 .. 3 .. 4 . 5 .. 6 .. 7 .. 8 .. g .. 10
SLCAD 300 3 8. 4 4.
SLOAD 300 S 4. 6 8.
SLOAD 300 7 8. 8 4
S

Qrkw T r o kR NNk ok ok kK Rk R R R K EH 2 T R ko X K e R ke  wor K R K R KK R Ak o

$ THE FOLLOWING BULK DATA CARDS WERE ADDED 7O CONVERT PROBLEM ONE TO

$ PROBLEM TwO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WaAS
3 THE SPC CARD

s

$

$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

$

SPC1H 100 1 100

$

$ RADIATION BOUNDARY ELEMENTS
S

CHBDY 200 2000 AREA4 1 2 6 5

CHBDY 200 2000 AREAQ 2 3 7 6

CHEDY 400 2000 AREA4 3 4 8 7

CHBDY 500 2600 ARELG 5 6 2 1

CHBDY 600 2000 LREAG 6 7 3 2

CHBDY 700 2000 AREA4 7 e 4 3

1)

$ EMISSIVITY OF RADIATING ELEMENT

S

PHBDY 2000 .90

K

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

3

TEMP 400 100 300.

TENPD 400 300.

$

$ PARAMETERS CONTROLLING RADIATION LODADING AND THE ITERATION LOOPING
3

PARAM  TABS 273.15

PARAM SIGMA 5.685E-8

PARAM MAXIT 8

PARAM EPSHT .Coo1

s

$ DEFINITION OF THE RADIATION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE
S
RADLST
RADMTX
RADITX
RADMTX
BACMTX
RADMTX
RADMTX
S

00 00 (o] 0] 500 600 70

[eRoRoNe]
[=]
o

4
0
0.
0.
o]
0

OB WRN=-N

3
0
0.
0.
0
0
0
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NON-LINEAR TRANSIENT PROBLENM ... SCRT1 QUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 6

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. g .. 9 .. 10
S"‘VA"‘""A-'le'v'l‘ai::""v.rr-.tirl'iv:ort*l‘il’!"*!-:'ti**l**!*i**"i***"""'.
$ THE FOLLO%WIKG BL_K DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION ----=ec---
§ THEY CONVERT PRCILEM TWO TO PRCBLEM THREE
1 NOTE 7THAT THE SFC1 SET WAS LOT SELECTED IN CASE CONTROL
3 NOTE THAT SECF GUTRUT 1S NOT REQUESTED IN TRAMSIENT
S NOTE THAT THERMAL MASS WAS ADDED TO ’MAT4’ CARD 1000
3 NOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT
3 NQTE THAT THE LOAD REQUEST IN CASE CONTRCL IS NOW A DLOAD REQUEST
S
$
$ TRANSIENT SINGLE POINT CONSTRAINT METHGCD
$ COWNSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS
s
CELAS2 300 1.45 100 1
SLCAD 3ce 100 300.+5
$
S DEFINES A CONSTANT LOAD SET APPLIED FRGM T=0. TO T=t.+6 SECONDS
S
TLCAD2 300 300 0. 1.+46 0. 0. +TL1
+TL1 0. 0.
$

$ DEFINES THE NUMBER OF INCREMENTS, THE STEP SIZE., AND THE PRINTOUT FREQUENCY
$ REFERENCED IN CASE CONTROL AS ‘TSTEP’
$ EACH TIME STEP IS 30 SECONDS

$

TSTEP 5CC 45 30. 15

$

$ DEFINES A TEMFERATURE VECTOR --- REFER:-ICED IN CASE CONTROL AS 'IC’

$

TENPD 600 300.

54u»14.,~v‘- Fad o ru RN F IR I AN AT AR AU TR R F TR I P R R TN R R NI RN RN A S AR

$ THE FOLLOWING CHANGES WLRE WMADE TO CONVERT PROBLEM THREE TO PFROBLEM FOUR

3 THE ONLY BULK DATA CARD WHICH WAS CHANGED WAS THE TSTEP CARD,

S WHOSE FREGUENCY OF QUTPUT WAS CHANGED FROM EVERY STEP TO EVERY 15 STEPS.

$ THE ON.Y OTHER CHANGES FROM PROBLEM THREE WERE IN EXECUTIVE CONTROL, WHERE
$ A NEW DIAG CARD AND AN ALTER WERE ADDED. -

R Sl AR R T g R gy R e Py P S TR RS T 2

} U A

3 END OF BULK DATA ¥ ¥ rmw sy dmkd wadh ko r harx ma W ¥ M w m kr x kw w xR kW bk kR w kR o
5«*4;4~;:x-vv-i4ta:t*tn-x-wsttt*tt:wﬁxw*t*xttittritt*titt**tlrtt**'n#*u*t#uttt!t

$
ENDDATA

“OTAL COUNT= 144

#*x USER INFORMATION MZSSAGE 207, SULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.

L-¥
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NON-LINEAR TRANSIENT PROBLEM

CARD
COUNT
1.
2-
3-
4q-
5-
6-
7-
8-
9-
10~
11~
12~
13~
14~
15-
16~
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
- 27-
' 28-
- 29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
29-
40-
41 -
42-
43-
44-
45-
45 -
a7-
48 -
49-
50-
S1-

- 1
CELAS2
CHBDY
+CONVEC
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
cQuAaDZ
CQUAD2
CQuaD2
CROD
CRCD
GRID
GRID
CRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GR1D
MAT4
MAT4
MpC
MPC
FARLM
PARAM
PARAM
PARAM
PHBDY
PHBDY
PQUAD2
PROD
RADLST
RADMTX
RACMTA
RACMTX
RADMTX
RADMTX
RATWMTX
SLOAD
SLOAD
SLOAD
SLOAD
SLOAD
SPC1
TEMP

300

SORT1 OUTPUT FORMAT

2

60
100
200
300
400
500
600
700
20
40
50

S0

.. 3
1.45
300
100
2000
2030
20c0o
2000
2000
2000
200
200
200
130
100

200.
200.

9

10

.0001

8
5.685E-8
273.15
3000

1000
1000
300

0O0O0CQOO0O

~NRW=200000CC0C

PO
o ©
(@] o

RTED

4

100

LINE

AFEA4
AREA4
ARERL4
AREA4
AREA4
AREA4
A
2

3

10

9

0.0

.1
.2
.3
0.0
1
2
3
.0
.0

.05
.426+6

(ST - N )

-

.314

.01
Nelod|
400

[eNeNoNeoNa]
[eNeNaleNeo]

OpOH

100
300.

VRN

[selo BN TN N ]

ODOQOO0OO0OMNHBWNNOUWLN

N - b e s

oooou

oboo

BULK
5

5
2
3
a4
3
8
3]
7
8

1

S5
5
1

0

0 6

0 0.

0 0.

0 0

0

[eEaNoRoReNoRoRoNaleRo]
[oNaNosNeoRoNoNoloNaleNw)

.OOOO

JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

DATA ECHDO
6 7 .. 8 .. 9 .. 10
+CONVEC
6" 5
7 <]
8 7
2 1
3 2
4 3
5
6
7
ALUMINUM
1 -1
1 -1
700
0.0 0.0
0.0
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NON-LINEAR TRANSIENT PROBLEM

CARD
COUNT
2-
53-
54-
55-

6-%

. 1
TEMPD
TENMPD
TLOAD2
+TL1
TSTEP
ENDDATA

400

600
300

500

SORT1 OUTPUT FORMAT

"300.
300.

300

45

SORTED

3

30.

4

BULK

5

JANUARY
DATA

6 7
1.46

1, 1378

ECHO

0.0

NASTRAN 12/31/74

+TL1

PAGE
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NO
1

2

17
18
19
20
21
22

23

NON-LINEAR TRANSIENT PROELEM ... SORT1 OUTPUT FORMAT JANUARY 1. 1976 NASTRAN 12/31/74

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN

BEGIN
FILE

GP1

SAVE
PURGE

CHKPNT

COND
GP2
CHKPNT

PLTSET

SAVE
PRTMSG
SETVAL
SAVE
COND

PLOT

SAVE
PRTMSG
LABEL
CHKPNT
GP3
CHKPNT

TA1,

HEAT PC.9 TRANSIENT HEAT TRANSFER ANALYSIS $
KGGX=TAFE/ KGG=TLPE $

GEOM? ,GEOM2, /HGPL ,HEQEXIN ,HGPDT ,HCSTM . .HBGPDT ,HSIL/V N, HLUSET/
VN HBLWAYS5=-1/V.N HNOGPDT %

HLUSET .HNCGPDTS
HUSET .HGM .HGO ,HKAA  HBAA ,HPSO ,HKXFS ,HQP ,HEST/HNOGPDT $

HGPL .HEQEXIN HGPDT .HCSTM HSGPDT ,HSIL.HUSET ,HGM,HGO ,HKAA ,HBAA,
HPSO . HKFS ,HQP ,HEST §

HLBLS . HNOGPDTS
GEOM2 .HEQEXIN/HECT $
HECT &

PCDB HEQEXIN.HECT/HPLTSETX,HPLTPAR,HGPSETS . HELSETS/V.N . HNSIL/V,
N,JUMBPPLOT $

HNSIL.JUMPPLOT $

HPLTSETX//3

//V.N HPLTFLG/C.N.1/V,N HPFILE/C,N.O §
HPLTFLG.HPFILE $

HP1,JUMPPLOTS

HPLTPAR HGPSETS ,HELSETS,.CASECC.HBGPDT ,HEQEXIN HSIL, /HPLOTX1/
V.N,HMSIL/V . N, HLUSET/V N.JUMPPLOT/V.N . HPLTFLG/V.N .HPFILE &

JUMPOLOT ,HPLTFLG.HPFILE $

HPLCTX1//%

HP1 3

HPLTPAR,HGPSETS HELSETS §

GEOM3 .HEQEXIN,GEOM2/HSLT .HGPTT/C . N, 123/C.N.123/C.N,123 &
HGPTT . HSLT %

LHECT .EPT ,HBGPDT.HSIL .HGPTT ,HCSTM/HEST, ,HGEI ,HECPT ,HGPCT/ V.N,

PAGE

9
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NON-LINEAR TRANSIENT PROBLEM ... SCRT1 CUTPUT FORMAT JANUARY

MO.

24
23
25

27

23
23

30

31
32
33
34

33

33
37
38
39

40

41
42
43
44

45

NASTRAN SOURCE PROGRAM COMPILATION
DMAP - ONMAP INSTRUCTION

SAVE
CHKPNT
COND

SMA1

SAVE
CHKPNT

ShA2

SAVE
PURGE
CHKPNT
LABEL

RING

SAVE
EQUIV
PURGE
CHKPNT

GPa

SAVE
PURGE
EQUIV
CHKPNT

COND

HLUSET/C. M. 123/V N.HNOSINMP=-1/C,N,0/C.N,123/C.N,123 §
HNOS_ MR S

HEST ,HECFT ,HGPCT §

HLEL .HNGOSIMiPS

HCSTM . MFT  HECPT ,HGPCT ,DIT/HKGGX, ,HGPST/C.N.123/C.N,123/V N,
HNNLK 3

HNNLK S
HKGGA . HGRST $

HCSTIA MPT . HECPT ,KGPCT.DIT/ ,HEGG/C.N,1.0/C.N,123/V N, HNOBGG=

--1/C.N, -1 S

HNOBGG S
HBNN,HEFF ,HEAR , HBGG/HNOBGGS
HBGG . HENN ,HEFF .HELA 3

HLBLY $

HEST ,MATPODL.HGPTT .H¥XGGX/HRGG . HQGE .HKGG/C .Y, TABS/C.Y.SIGMA=0.0/
V.NL,HNLRE/V, N HLUSET 3

HNLR §

HKGGA . HKGG/HNLR $

HRGG.HRNN,HRFF ,HRAA ,HROD/HNLR $
HRGG.HRNN ,HRFF ,HRAA .HRDD ,HKGG . HQGL &

CASECC.GEQHME HEQEXIN HSIL.HGPDT/HRG, .HUSET,/V N . HLUSET/V N,

HEFCF1=-1/V.N.KMPLF2=-1/V N, HSINGLE=-1/V .N,HOMIT=-1,V,N,HREACT=
-1/C.N,0/C.N.123/V.N.K~OSET=-1/V N, HNOL/V .N HNOA=-1 $

HMPC?' .HSINGLE .HOMIT .RMNGSET,HREACT HMPCF2 . HNOL HNOA §

HGM , HGMD / KiPCF 1 /HGO , HGCD/HCMIT/HKFS ,HPSO. HQP/HSINGLE §
HKGG . RANN /HMPCF 1 /HRGG  HRNN /HMPCF 1 /HSGE , HBNN/HMPCF1 &

HGM , HRG . HGO . HKFS . HOP . HUSET , HGMD , HGOD . HP SO , HKNN HRNN  HBNN §

HLEL2.HNQSIMP

1.

1876

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROELEM ... SORT1 OUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74 . PAGE 11

NASTRAN SOURCE PROGRAM COMPILATIGCN
DMAP-DMAP INSTRUCTION

NO.

45 GPSP HGPL.MGPST . HUSET ,HSIL/HOGPST §
47 OFP HOGPST. .. .. //V.N,HCARDNO §

43  SAVE HCARDNO $

43 LABEL HLBL2 §

50 COND HLBL3.HMPCF1 §

51 MCE1 HUSET .HRG/HGM $

52 CHKPNT  HGM §

53 MCE2 HUSET ,HGM,HKGG . HRGG ,HBGG, /HKNN . HRNN .HENN. $

54 CHKPNT  HKNN.HRNN,HENN §

55 LABEL HLBL3 § )

56 EQUIV HKNN HKFF/SSINGLE/HRNN,HRFF/HSINGLE/HBNN ,HBFF/HSINGLE $
57 CHKPNT  HKFF.HRFF ,HEFF §

58 COND HLBL4 .HSINGLE &

59 SCE1 HUSET .HKNN,.HRNN,HBNN, /HKFF ,HKFS, .HRFF ,HBFF, §

60 CHKPNT  HKFS.HKFF,HRFF ,HBFF $

61 LABEL HLBLY $

62 EQUIV HKFF .HKAA/HOMIT /HRFF ,HRAA/HOMIT/HBFF .HBAA/HOMIT S
63 CHKPNT  HKAA.HRAA . HBAA $
64 COND HLELS.HCMIT §

65 SMP1 HUSE™ HKFF,../HGO.HKAA,,.,.,,.. $
66 CHKPNT  HGO.MiAA §

67 COND HLBLR .HNLR §

68 SMP2 HUSET .HGO .HRFF/HRAA §

€63 CHKPNT  HRAA &

70 LABEL HLBLR 8

71  COND HLBELS.HNOBGG $



e€I-%

72
73
74

75

.81

82
83
84

853

87

88

83
90
91

92

NON-LINEAR TRANSIENT PROELEM ... SORTt OUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74

NASTRAN SOURCE PROGRAM COMPILATICN
DMAP-DMAP INSTRUCTICN
NO.

Smp2
CHKPNT
LABEL

DPD

~SAVE
COND
EQUIV
RURGE

CHKPNT

MTRXIN

SAVE
PARAM
PURGE

EQUIV

CHKPNT
COND

GKAD

LABEL
EQUIV
CHKPNT

TRLG

HUSET .HGO ,HBFF /HBAA §

HBAA §

HLBLS S

DYNAMICS . HGPL.HSIL.HUSET/HGPLD.HSILD,KUSETD,HTFPOOL ,HDLT, .,
HNLFT.HTRL. .HEQDYN/V N, HLUSET/V ,N.HLUSETD/C.N.123 /V.N,HNODLT/
C.N.123/C.N,123/V,N.HNONLFT/V .N,HNOTRL/C.N,123/C.N,123/ V.N,
HNOUE §

HLUSETD, HNGDLT . HNONLFT ,HNOTRL . HNOUE 3

HERROR1,HNGTRLS

HGO , HGOD /HLOUE /HGM . HGMD /HNOUE $

HPPO HPSQ,HPDO,HPDT/HNODLT $

HUSE 0. HEGDYN.HTFPOQL ,HOLT ,HTRL ,HGOD .HGMD ,HNLFT ,HSILD.HGPLD,
HPPC HPSO,HPDO,HFDT S

CASECC.MATPOOL ,HEQDYN, \HTFPOOL/HK2PP, ,HB2PP/V N HLUSETD/ V,N,
HNOK2FP/C,N.123/V N HNJOBE2PP $

HNOK2FF . HNOE2PP §
//C.H.AND/V N, HKDEKA/V . N.HNOUE/V,N HNCK2PP $
HK2DD/HNOK2PP /HB2DD/HNOB2PP §

HKAA  HKDD/HKDEKA/HB2PP . HB2DD/HNOA /HK2PP ,HK2DD/HNOA/HRAA ,HRDD/
HNOUE $

HK2PP HE2PP . HK20D.HE2DD.HKDD.HRDD $

HLBLS .HNOGPDT §

HUSE TD.HGI.HGO ,HKAA . HBAA . HRAA, .HK2PP. HB2PF/HKDD.HBDD, HRDD,
HGMD . HGCD . HK2DD ,HM2DD ,HB2DD/C N, TRANRESP/C N, DISP/C.N, DIRECT/
C.Y.HG=0.0/C.Y HW2=0.0/C.Y ,HW4=0.0/V.N HNOX2PP/C.N, -1/ V.N.
HNCEB2PP/V N HMPCF1/V N HSINGLE/V N ,HOMIT/V.N HNOUE/ C.N,-1/V.N,
hNGBGL/ V. N.HNOSIMP/C . N. -1 &

HLBLS $

HK2DD ,HKDD/HNOSIMP/H820D . HBDD/HNOGPDT $

HKGD ,HBDD ., HRDD,HGMD ,HGOD $

CASECC.HUSETD . HDLT ,HSLY,HBGPCT ,HSIL HCSTM, HTRL,BIT ,HGMD.HGOD. ,

PAGE
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NON-LINEAR TRANSIENT PROSLEM ... SORTi1 OUTPUT FORMAT JANUARY 1, 1978 NASTRAN 12/31/74 PAGE 13

NASTRAN SOURCE PROGSRAM.COMPILATIGCN
DMAP-DMAP INSTRUCTION

no- HEST/HPPO.HPSO.HPDO.HPDT..HTdL/V.N.HNOSET/V,N,HPDEPDO S
93 SAVE HFCEPDC . HNOSET $

94 EQUIV HPPO .HFDO/HNOSET $

95 EQUIV HPDO .HPDT /HPDEPDC $

96 CHKPNT HPPO.HPDO ,HPSO.HTOL.HPCT ¢

97 TRHT CASECC .HUSETD .HNLFT.DIT.HGPTT .HKDD .HEDD,HRDD ,HPDT .HTRL/HUDVT,
HENLD,/C.Y . BETA=.55/C,Y,TAB$=0.0/V N HNLR/C,Y RADLIN=-1 $

938 CHKPNT HUDVT .HPNLD §

93 VDR CASECC,HEQDYN,HUSETD .HUDVT ,HTOL.XYCDB.HPNLD/HOUDV1 HOPNL1/ C,
N,TRANRESP/C,N,DIRECT/C.N,0/V N ,HNOD/V ,N.HNOP/C . N.O $

100 SAVE HENOD . HNOP S

107 CHKPNT HOUDV? \HOPNL1 §

1C2 .COND HLBL7? KENOD %

103 SDR3 HOUDVt (HOPNL1,,,./HOUDV2 HOPNL2,,,. §
104 OFP HOUDY2.HOP:L2, ,,.//V,N.HCARDNO $

105 SAVE HCARCMNO $

1056 CHKPNT HOPNL2,.HOUDV2 %

110 LABEL HLBL7 &

111 PARAM //C.N.AND/V.N HPJUMP/V ,N.HNOP/V ,N,JUMPPLOT §

112 COND HLBLY .HPJUMP $

113 EQUIV HUDVT HUPV/HNOA $

114 COND HLBL3 HNOA &

115 SDR1 HUSETD, ,HUDVT,, ,HGOD,HGMD,HFSO.HKFS, . /HUPY, ,HQP/C N, 1/C.N,
TRANSHT §

116 LABEL HLBLS $
117 CHKPNT  HUPV.HQP $

118 PLTTRAN HBGPDT.HSIL/HBGPDP ,HSIP/V . N ,HLUSET/V.N . HLUSEP §



1] it 4

DMa
NO

113

120

128
129

130

NON-LINEAF TRANSIENT PROELEM ... SORT1 OUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74

NASTRAN SOIJRCE PROGIAM COMPILATICN
P-DNAP INSTRUCTIGN

SAVE HLUSEF $

SDR2 CASECC . HCSTM . MPT.DIT.HEQDYN ,HSILD, .HTOL .HEGPDP ,HPPQ .HQP ,HUPV,
KEST.XYCDB/KGPP1,HOGP1,HOUPV1 HOEST ,HOEF1 HPUGV /C.N.
TRANRESP 3

SDR3 HOBP ! HOQP! . HOUPVI HOES1.HOEF1,/HOPP2.HOQP2 HOUL /2 KHOES2,
HCEF2., $

CHKPNT HOPF2 . HCGH2  HCUPV2 HOES2.HOEFZ2 &

OFP HOPP1t ,HOQP1.HOUFY1 HOES1,HOEF1,//V N,HCARDNG $

JUMP HP2

CFP HOPP2,k0QP2  HOUPV2 \HOEF2.HOES2.//V.N.HCARDND §

SAVE HCARDNO §

COND HF2 JIPPLOT $ ’ - -

PLOT HPLT 2R, HGPSETS . HELSETS .CASECC . HBGPDT .HEGEXIN HSIP., HPUGV/
HFLCTZ2/V L HNSIL/V N HLUSEP/V N, JUMFPLOT/V N, =5PLTFLG/V.N,
HRFILE $

SAVE HPFI L S

PRTWMSG HPLCTX2// 3
LABEL HP2 3

XYTRAN XYCD3.HOPPZ, A0GP2,HOUPV2 KOES2  HOEF2/HXYPLTT/C N.TRAN/C,N,PSET/
V. N, HPFILE/V N, HCARDONQ &

SAVE HPFILE HCARDNO $
XYPLOT HXYRPLTT// 3
LABCL HLBL2 %

JUMP FINIS &

LABEL HERRIR1 §

PRTPACI //C,N.-1/C.N.HDIRTRDS
LABEL FINISS
EAD S

PAGE
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NON-LINEAR TRAMSIENT PROBLEM ... SORT1 QUTPUT FORMAT JANUARY

NASTRAN SOURCE PROGRAM COMPILATTION
DMAP-DMAP INSTRUCTICN
NO.

##x YSER WARNING MESSAGE 54,
PARAMETER NANED ERPINT NOT REFERENCED

**x USER WARNING MESSAGE 54,
PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS ¥CUND - EXECUTE NASTRAN PROGRAN=*

#*%* USER INFORMATION MEGSAGE FULL INTERNAL SPACE NODE AVAILABLE

1, 1976 NASTRAN 12/31/74

wk¥% USER INFORMATION MESSAGE 3 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.89

*%% USER INFORMATION MINSAGE 3023, B 3
c 0
R 2

*%+ SER INFORMATION MESSAGE 2027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

**% USZIR INFORMATION MZSSAGE 3028, B = 5 BEAR = 5
c = 3 CBAR = 1
R = 8

*x% USER INFORMATION MESSAGE 2027, UNSYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

0 SECONDS.

0 SECONDS.

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... SORT1 OUTFUT FORMAT JANUARY
TIME = 0.0
LOAD VECTOR
POINT 1D. TYPE i0 VALUE ID+1 VALUE ID+2 VALUE ID+3 VALUE
1 S 4.000000E 0O 8.000000E 00 8.00GQ00E 00 4.000000E 00
7 S 8.0G0000E 00 4.C00000E- OO0
100 S 3.0C0000E 07

L1~y

1, 1276 NASTRAN 12/31/74

ID+4 VALUE
4.000000E 00

ID+5 VALUE
8.000000E 00

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... SORT1 QUTPUT FORMAT JANUARY 1, 1978 NASTRAN 12/31/74 PAGE 17

TIME = 4.500000E 02
LOAD VECTOR
POINT ID. TYPE 1D VALUE 1D+1 VALUE 1D+2 VALUE ID+3 VALUE 1D+4 VALUE ID+5 VALUE
1 S 4.C50000E 00 8.0000C0E 00  8.00CO00E 00  4.000000E 00  4.000000E 00  8.000000E 0O
7 s 8.00000GE G0 4.000000E 00
100 s 3.0000CQ0E 07



g

)

61-%

NON-LINEAR TRANSIENT PROBLEM ... SORT1 OUTPUT FORMAT JANUARY

TIME = 9.00C00CE 02
LOAD VECTOR

POINT 1D.  TYPE 1D VALUE 1D+1 VALUE 1D+2 VALUE 1D+3 VALUE
1 S 4.0G000CE 00 8.COGOGOE 00  8.0000COE 00  4.000000E 00
7 s 8.000C3GE O0G  4.0CGOCGOE 00
100 3 3.0G0CGOE 07 i

1, 1976 NASTRAN 12/31/74

ID+4 VALUE
4.000000E 00

ID+5 VALUE
8.000000E 00

PAGE
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NON-LIMEAR TRANSIENT PRCEBLEM

TINE = 1.350000E 03

POINT ID. TYPE 10 VALUE
1 s 4.C0O0000E 00
7 s 8.G00000E 00

100 S 3.000000E 07

SORT1 QUTPUT FCRMAT

JANUARY
LOAD VECTOR
ID+1 VALUE ID+2 VALUE ID+3 VALUE

8.000000E 00
4.000000E 00

8.000000E 00

4.000000E 0O

1, 1976 NASTRAN 12/31/74

10+4 VALUE
4,00C000E 00

ID+5 VALUE
8.000000E 00

PAGE
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NON-LINEAR TRANSIENT PROBLEM SORT1 OUTPUT FORMAT JANUARY
TIME = 0.0 o
TEMPERATURE VECTOR
POINT ID.  TYPE 1D VALUE ID+1 VALUE 10+2 VALUE ID+3 VALUE
1 ] 3.000000E 02  3.000000E 02  3.000900E 02  3.000000E 02
7 s 3.000000E 02  3.000000E 02  3.0000COE 02  3.000000E 02
100 5 3.CO0000E 02

12-%

t, 1876 NASTRAN 12/31/74
ID+4 VALUE ID+5 VALUE
3.000000E 02 3.000000E 02

PAGE

20



(444

NON-LINEAR TRANSIENT PROBLEM ... SORT1 OUTPUT FORMAT JANUARY

TIME = 4.500000E 02
TEMPERATURE VECTOR

POINT 10. TYPE ib VALUE ID+1 VALUE ID+2 VALUE ID+3 vaLUE
1 S 2.7%9189E 02 2,595225k 02 2.316098E 02 2.234185E 02
7 S 2.316100E 02 2.234187E 02 2.799189E 02 2.79918B9E 02

100 S 2.999885E 02

1, 1976  NASTRAN 12/31/74

1D+4 VALUE
2.799189E 02

I1D+5 VALUE
2,595225E 02

PAGE
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NON-LINEAR TRANSIENT FROBLEM ... SORT! OUTPUT FORMAT JANUARY

TIME B 9.000000E 02
TEMPERATURE VECTOR

POINT 1ID. TYPE 9 VALUE IC+1 VALUE iD+2 VALUE ID+3 VALUE
1 S 2.7567858 02 2.508229E 02 2.1884%3E 02 2.092828E 02
7 S 2.1€9439E 02 2.09z830E 02 2.756755E 02 2.756755E 02

100 S 2.95993983E 02

€2-v

1, 1976 NASTRAN 12/31/74

ID+4 vALUE
2.756755E 02

1D+5 VALUE
2.508229E 02

PAGE
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NON-LINEAR TRANSTENT PROBLEM ... SORT1 OQUTPUT FORMAT JANUARY

TIME = 1.350000E G3
TEMPERATURE VECTOR

POINT 1ID. TYPE D VALUE ID+t1 VALUE ID+2 VALUE ID+3 VALUE
1 S 2.748357E 02 2.490997E 02 2.16428B7E 02 2.064647E 02

7 s 2.164288E 02 2.084649E 02 2.748357E 02 2.748357€ €2
100 S 2.999980E 02

1. 1976 NASTRAN 12/31/74

ID+4 VALUE
2.748357E 02

I10+5 VALUE
2.490997E 02

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... SORT1 OUTPUT FCRMAT JANUARY 1, 1976 JJNASTRAN 12/31/74

XYy-ouTtPuUuT SUMMARY

SUBCASE 1
RESPONSE
DISPLACEMENT CURVE 10 3}

CURVE TITLE =

X-AXIS TITLE =TIME IN SECONDS .
Y-AXIS TITLE = DEGREES CELSIUS GP(100.1,4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS (X= 0.0 TO X = 0.1350000€ 04 )

THE SMALLEST Y-VALUE

"
o

.2748357E 03 AT X = 0.1350000E 04

THE LARGEST Y-VALUE

i
(o]

.3C000C0E 03 AT X = 0.0

l.wITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = 0.1350000E 04 )

THE SMALLEST Y-VALUE

n
Q

.2748357€ 03 AT X = 0.1350000€ 04

]
o

THE LARGEST Y-VALUE .3000000E 03 A X = 0.0

END OF SUMMARY

PAGE
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NON-LINEAR TRANSIENT PROBLEM ..., SORT1 OUTPUT FCRMAT

XY -2uUuTPUT SUM

SUBCASE 1
RESPONSE
DISPLACEMENT CURVE 4( 3)

CURVE TITLE
X-AXIS TITLE
Y-AXIS TITLE

CONDS
ELSIUS GP(100.1,4)

)

wonon
-
—

a
m
[9RN}
a7
mes
m 2z
w
o m

THE FOLLOWING INFCPYATION IS FGR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( x= 0.0 T0O X = 0

THE SMALLEST Y-VALUE

n
o

.2064€647E 03

THE LARGEST Y-VALUE

"
(o]

.300C000E 03

WITHIN THE X-LIMITVS CF ALL DATA ( X = 0.0 TO X = O

THE SMALLEST Y-VALUE

n
o

.2064847E 03

THE LARGEST Y-VALUE

n
o

. 300C000E 03

M

AT

AT

AT

AT

A RY

b

X

X

X

END o F SUMMARY

JANUARY 1 1876 NASTRAN 12/31/74

.155C000E G4 )

0.1350000E 04

0.0

.1380000E 04 )

0.1350000E 04

0.0

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... SORT1 OUTPUT FCRMAT JANUARY 1, 19786 NASTRAN 12/31/74 PAGE 26

XY -0UTPUT SUMMARY

SUBCASE 1
RZSPCONSE
DISPLACEMENT CUFVE 100( 3)

CURVE TITLE
X-AXIS TITLE
Y-AXIS TITLE

-
i

IMZ IN SECONDS
DEGREES CELSIUS IP(100.1,4)

THE FOLLCWING INFORMATICN IS FOR THE AROVE DEFINED CURVE ONLY.

WITHIN THE FRAME A-LIMITS ( X = C.0 TC X = 0.1350000E 04 )
THE SMALLEZST Y-VALUE = 0.2398%930E 03 AT X = 0.13500C00E 04
ThE LARGEST VY-VALUE = 0.3C0000Q0E 03 AT X = 0.0

WITHIN THE X-LIMITS CF ALL DATA ( X = 0.0 70 X = 9O.1350000E 04 )

THE SMALLEST Y-VALUE m 0.29599BCE 03 AT X = 0.1350000E 04

THE LARGEIST VY-VALUE @ 0.3000000E 03 AT X = 0.0

END o F SUMMARY

Lg-¥%
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NON-LINEAR TRANSIENT PROBLEM .. SORT! OUTPUT FCORMAT JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 27

XY-ouTpPUT SUMMARY

SUBCASE 1
RESPONSE
VELOCITY CURVE 100( 3)

CURVE TITLE =
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGFREES CELSIUS PER SECOND GP(100.1.4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS (X = 0.0 TO X = 0.1350000E 04 )
. THE SMALLEST Y-VALUE = -0.2441408E-04 AT X = 0.0
e THE LARGEST Y-VALUE = 0.0 AT X = 0.1350000E 04
. WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 J0 X = 0,1250000E 04 )

THE SMALLEST Y-VALUE = -0.2441405E-04 AT X = 0.0

THE LARGEST Y-VALUE 0.1350000E 04

0.0 AT X

END OF SUMNMARY
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NOM-LINEAR TRANSIENT PROBLEM ... SORT{1 OUTpUT FORMAT JANUARY

XY-OUuUTPFPUT SUMMARY

SUBCASE 1 v
RESPONSE
VELOCITY CUi VE 1 3)

XY-PAIRS WITHIN FRAWME LIMiTS wILL BE PLOTTED -
PENSIZE = 1

THIS IS CURVE 1 OF WHOLE FRAME 1
CURVE TITLE =

X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGREES CELSIUS PER SECOND GP{100,1.4)

TiHE FOLLOWING INFORWMATICON 1S FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X = 0.0 TO X = 0.1350000€ 04 )

THE SMALLEST Y-VALUE = -0.5017089E-01 AT X = 0.0

1. 1976  NASTRAN 12/31/74

THE LARGEST Y-VALUE = -0.7161456E-03 AT X = 0.1350000€ 04

WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = 0.1350000E 04 )

THE SMALLEST Y-VALUE = -0.5017089E-01 AT X = 0.0

THE LARGEST Y-VALUE = -0.7161456E-03 AT X = 0.1350000E Oz

END 0F SUMMARY

PAGE
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XY
SUBCASE 1
RESFONSE
VELOCITY CUFVE 4a( 3)
XY-PAIRS WITHIN FRAME LIMITS wWILL BE PLOTTED
PENSIZE = 1
THIS IS CURVE 1 OF WHOLE FRAME 2

CJRVE TITLE =
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE =

o]

UTPUT

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED

WITHIN THE FRAME X-LIMITS { X = 0.0

THE SMALLEST Y-VALUE

THE LARGEST Y-VALUE

WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0

THE SMALLEST Y-VALUE

THE LARGEST Y-VALUE

N

D

DEGREES CELSIUS PER SECOND GP(100.1.

-0.

-0.

[o}

NON-LINEAR TRANSIENT FROELEM ... SORT1 OQOUTFUT FORMAT

4)

CURVE ONLY.

TO X = 0.

2013183E 00

2401225E-02

T0 X = O

.2013183E 00

.2401225E-02

F

SUMM

JANUARY 1, 1976 NASTRAN 12/31/74

SUMMARY

1350000E 04 )
AT X = 0.0

AT X = 0.1350000E 04

. 1350000 04 )
AT X = 0.0
AT X°'= 0.1350000E 04

ARY

PAGE
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NON-LINEAR TRANSIENT PROBLEM SORT1 OUTPUT FGRMAT JANUARY 1, 19786 NASTRAN 12/31/74 PAGE 30
F R A M E
¥ hEK ok wE For ok ok = bk P
x £l * * =
i = x % * ¥ % * X
w * #
L EETR] & * r ook LR R EES X

X-AX1S T1
I
I
1
I

.0 I

.5000E 02 1

.0000E G2 I
.350CE 03 0

TLE = TIME IN SECONDS

DEGREES CELSIUS GP(100,1.4)

2.064647E 02



NON- LI

(458 4

X-AXIS TI

.0
LE000E 02 I
.0000E 02 1I
.3500E 03 I

- ©0ohO

NEAR TRANSIENT PROBLEM ... SORTt OUTPUT FORMAT JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 31
’
F R A M E
LR R R LA ¥k EEE R Xk
- w * * *
I * * * * * * * # w
P = * *
LR Wk LEES wrwmk LR
TLE = TIME IN SECONDS
DEGREES CELSIUS PER SECOND GP(100.1.4)
~2.441405E-05 -1.220703E-05 0.0
1
* 1
1 *
1

RN A RN
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NON-LINEAR TRANSIENT PROBLEM ... SORTt OUTPUT FORMAT ' JANUARY 1., 1976 NASTRAN 12/31/74 PAGE_ 32
F R A M £
Hkmk  wdkkRM KEKK A L &3
* * *
L e . R T »
* £l *

LR E X ] k¥ Ok AR R ] ERE R » ok

i
X-AX1S TITLE = TIME IN SECUNDS
B I T I T I i A I A R L R R L LR R -
1 )
1 DEGREES CELSIUS PER SECOND GP(100,1,4)
1
I -5.017089E-02 -2.544352E-02 -7.161456E-04
B I i T I I I B e L I R AT S S R I I i I I R )
0.0 * 1
4.5000E 02 I I .
8.0000E 02 1 1 ) .
1.3500E 03 1 1
+ --------------------------------------------------------------------------------------------------------------------

@ vttt
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NON-LINEAR TRANSIENT PROSLEM .., SORT1 OUTPyt FORMAT JANUARY 1, 1976  NASTRAN 12/31/74 PAGE 33

x * x * * * *
* x - 2 - * - - x
* % x > x #*
R LR RS w ok ox X ERE S 3 * v
X-AXIS TITLE = TIME IN SECONDS
I
1 DEGREES CELSIUS PER SECOND GP(100.1.4)
T
1 -2.013183E-01 -1.018598E-01 -2.401225E-03
N
0.0 - 1
4.5000€ 02 : 1 *
9.00CTE 02 1 I *
1.3500£ 03 1 1
e o e
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NASTRAN LCADED AT LGCATION 12CF20
TIME 70 GO =

MK kK R R R X K X X %

LAST

EE N T I N A A

LAST

* Kk X X W

L R B R ] #H

% o+ o

N

[4))

2]

OO rUIOVUUVMUBIGUGUUTIIRUICGRUIGI BLUU WMWK === awas00

[ NN RO R Ne W

INEX R ER]

CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CFRU-SEC
CPU-SEC
CPU-5EC
CPU-5EC
CPU-SEC
CPU-35EC

CPU-5zC.

1/0 SEC

INK DID

CPU-S=C
CPU-SEC

CPU-SEC.

CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPY-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CFY-SEC
CPU-SEC
1/0 SEC

53 CPU StcC..

. o]
. o}
. 3
. 3
. 3
. 5
. 9
. 3
5
5
2
3

2
. 2
2

NOT USE

RSN ANA]
Lo =1 -1 Ut Ut

&~

ﬁ a7
. a8
. S1
. 64

INK DID NOT USE
CFL-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-5&EC.
CPU-5EC.

1/0 SEC.
LAST LINK DiD

CPU-SEC.
CPU-SEC.
CPU-5EC.
CPU-SEC.
CPU-SEC.
CPU-SELC.
CPL-SEC.

CPU-53EC.
CPU-3EC.
CPU-SEZC.
CPU-SEC.

NOT USE

a7
a7
1
102
103
168
107

107
108
10¢

4G016 BYTES OF OPEN
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAFSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELLPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELLFSED-SEC.
ELAPSED-SET.
ELAPSED-SEC.
ELAPSED-SEC.
ELEPTED-SEC.
ELARSED-SEC.
ELAFSED-SEC.

2z2 1/0 SEC.
ELAPSED-SET.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELLPSED-SEC.
LAFSED-SEC.
ELAPSEL-SEC.
ELAPSED-SEC.
TLAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

XSFA
XSFA
3

3

8

8

10
10
12
12
13
13
21
21
23
23

CORE

1FP
IFp

END
LINKNSQ2 ---

LINK END ---

GP1 BEGN
GP1 END
GP2 BEGN
GP2 END

PLTSET  BEGN
PLTSET END
PRTI*SG  BEGN
PRTMSG END
SETVAL BEGN
SETVAL END

GP3 BEGN
GP3 EXD
TA1 BEGN
TA1 END

LINKNSO3 ---

82788 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELLPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

61238 BYTES CF OFEN CORE
ELAPSED-SEC.
Et&4PSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELLFSED-SEC.
E_ARSED-SEC.
ELAESED-SEC.
ELAPSED-SEC.

27
27
30
20

35
5DCO
SDCO
F&s
FBS
MPYA

MPYA
TRAN
TRAN
MPYA

LINK END ---
SMA1 BEGN
SMA1 END
SMA2 SEGN
SMA2 END

LINKNSOS ---

LINX END ---
RMG BEGN
Mp
MP

D

KETHOD 2 NT.NBR PASSES =

D
POSE
POSE
o

1,EST. TIME =

0.0
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METHOD 2 NT.NBR PASSES =  1,EST. TIME =
* 7 CPU-SEC. 110 ELAPSED-SEC. MPYA D
* 7 CPU-SEC. 112 ELAPSED-SEC. 35 RMG END
* 7 CPU-SEC. 13 ELAFSED-SEC. ---- LINKNSOS ---
= 80 1/C SEC.
LAST LINK DID NOT USE 72520 BYTES OF OPEN GORE
* 7 CPu-SEC. 118 ELAPSED-SEC. --=« LINK END ---
* 7 CPU-SEC. 118 ELAPSED-SEC. 40 GPa BEGN
* 7 CPU-3EC. 121 ELAPSED-SEC. 40 GPa END
* 7 CPU-SEC. 23 ELAPSED-SEC. 46 GPSP BEGN
* 7 CPU-SEC. 123 ELAPSED-SEC. ag GPSP END
* 7 CPU-SEC. 124 ELAPSED-SEC. <--- LINKNS14 - -
= 88 1/0 SEC.
LAST LINK DID NOT USE 117044 BYTES OF OPEN CORE
* 7 CPU-SEC. 128 ELAPSED-SEC. <<= LINK END ---
* 7 CPU-SEC. 128 ELAPSED-SEC. a7 OFP BEGN
* 7 CPU-SEC. 128 ELLPSED-SEC. 47 OFP END
¥ 7 CPU-SEC. 130 ELAPSED-SEC. —---  LINKNSO4 ---
= 91 1/0 SEC.
LAST LINK DID NOT USE 115664 BYTES GF OPEN CORE
* 8 CPU-SEC. - 133 ELAPSED-SEC. ~ees LINK END ---
* 8 CPU-SEC. 133 ELAPSED-SEC. 51 MCE 1 BEGN
x 8 CPU-SEC. 135 ELAPSED-SEC. 51 MCE1 END
* 8 CPU-SEC. 136 ELAPSED-SEC. 53 MCE2 BEGN
+ 8 CPy-SEC. 139 ELAPSED-SEC. MPYA O
METHOD 2 NT.NEBR PASSES =  1.EST. TIME =
* 8 CPU-SEC. 140 ELAPSED-SEC. MPYA D
* 8 CPU-SEC. 140 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR PASSES =  1.EST. TIME =
* 8 CPU-SEC. 142 ELAFSED-SEC. MPYA D
* 8 CPU-SEC. 142 ELAPSED-SEC. MPYA O
METHOD 2 T .NBR PASSES =  1.EST. TIME =
* 9 CPU-SEC. 143 ELAPSED-SEC. MPYA D
+ 9 CPU-SEC. 145 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1.EST. TIME =
9 CPU-SEC. 146 ELAPSED-SEC. MPYA D
* 3 CPU-SEC. 146 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR PASSES =  1,EST. TIME =
* 9 CPU-SEC. 147 ELAPSED-SEC. MPYA D
* 9 CPU-SEC. 147 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR PASSES =  1,EST. TIME =
* 10 CPU-SEC. 149 ELLFSED-SEC. MPYA D
* 10 CPU-SEC. 151 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES =  1,EST. TIME =
. 10 CPU-SEC. 152 ELAPSED-SEC. MPYA D
* 10 CPU-SEC. 152 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR PASSES =  1.EST. TIME =
* 10 CPL-SEC. 153 ELAPSED-SEC. MPYA D
« 10 CPU-SEC. 143 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR PASSES =  1,EST. TIME =
* 11 CPU-SEC. 154 ELAPSED-SEC. MPYA D ‘
* 11 CPY-SEC. 155 ELAPSED-SEC. 53 MCE2 END
. 11 CPU-SEC. 157 ELAPSED-SEC. XSFA
“ 11 CpyU-sEL. 158 ELAPSED-SEC. XSFA
* 11 CPU-SEC. 158 ELAPSED-SEC. <---  LINKNSOE ---
= 113 1/0 SEC.
LAST LINK DID NOT USE 102132 BYTES OF OPEN CORE
* 11 CFU-SEC. 160 ELAPSED-SEC. ~--= LINK END ---
* 11 CPU-SEC. 160 ELAFSED-SEC. 75 OPD BEGN
* 11 CPU-SEC. 164 ELAPSED-SEC. 75 DPD END
* 11 CPU-SEC. 135 ELAPSED-SEC. XSFA
* 11 CPU-SEC. 156 ELAPSED-SEC. XSFA
* 11 CPU-SEC. 166 ELAPSED-SEC. -<s- LINKN310 ---
« 122 1/0 SEC.



Pr g

LE-¥

I oX * % % % % % 4 % X % %

* ®

s

i * % =

Io* % # & % %

" x o e & (LI ® ¥ X % X % OE

* X o

LAST LINK DID NOT USE

11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
12 CPU-SEC,
12 CPU-SEC.
12 CPU-SEC.
12 CFY-SEC,
12 CPU-5EC.
12 CPU-SEC.
128 1/0 SEC.

LAST LINK DID NOT USE

12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.

12 €PU-SEC.
12 CPU-SEC.

12 CPU-SEC.
13 CPU-SEC.

13 CPY-SEC.
13 CPU-SEC.

13 CPU-SEC.
13 CPU-SEC.
13 CPU-SEC.
143 1/0 SEC.

LAST LINK OID NOT USE

13 CPU-SEC.
13 CPU-SEC.
13 CPU-SEC.
13 CPU-SEC.
13 CPU-SEC.
15 CPU-SEC.
203 I/0 SEC.

LAST LINK DIB NOT USE

15 CPU-SEC.
15 CPU-3EC.
15 CPU-SEC.
13 CPL-SEC.
15 CPU-SEC.
15 CPU-SEC.
15 CPU-SEC.

15 CFU-SEC.
13 CPU-SEC.
15 CPU-SEC.
213 I/0 SEC.

LAST LINK DID NOT USE

16 CPU-SEC.
16 CPY-SEC.
18 CPy-SEC.
18 CPU-SEC.

213 1/0 SEC.

LAST LINK DID NOT USE

16 CPU-SEC.
18 CPU-3EC.
16 CPU-SEC.
15 CPU-SEC.

116416 BYTES OF OPEN CORE

168
168
168

117064 BYTES OF OPEN CORE

178
176
183

188
i)

52
189
190

"53172 BYTES OF OPEN CORE

143
193
19SS
198
241
241

245
245
a4€
247
247
247
218

249
251
251

119112 BYTES OF OPEN CORE

267
257
258
258

114312

2843
264
287
287

ELAPSEDR-SEC.
ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.

ELAPSED-SEC,
ELLPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELZPGED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
EL&PSED-SEC.
ELAFPSED-SEC.

ELAPSED-SEC.
ELLFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

81
81
83
83
XSFA
XSFA
83
a8
XSFA
XSFA

92
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
92

97
DECO
DECO
97

69z8€ BYTES OF OPEN CORE

939
89
i1
111
115
MPYA

MPYA
115

1i8
118

BYTES OF OPEN CORE

120
120

LINK END ---
MTRXIN BEGN
MTRXIN END
PARGM BEGN
PARAM END

GKAD BEGN
GKAD END

LINKNSO5 - --

LINK END ---
TRLG BEGN

D
METHOD 2 T ,NBR
D
D
METHOD 2 NT.NBR
D

D
METHOD 2 NT.NBR
D
D
METHOD 2 NT.NBR
D

TRLG END
LINKNS11 ---
LINK END ---
TRHT BEGN
Mp

MpP

TRHT END
LINKNS12 ---
LINK END ---
VDR BEGN
VDR END

PARAM BEGN
PARAM END
SDR1 BEGN

D

METHOD 2 NT.NBR
D

SDR1 END
LINKNS08 - - -

LINK END ---
PLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END. ---
SDR2 BEGN
SDR2 END
LINKNS14 ---

PASSES

PASSES

PASSES

PASSES

PASSES

LEST.

JEST.

1.EST.

TIME

TIME

TIME

TIME

TIME

0.0
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= 228 1/0 SEC.
LAST LINK DID NOT USE 66328 S5YTES OF OPEN CORE

* 16 CPU-SEC. 275 ELAFSED-SEC. .-~~~ LUINK END ---
* 16 CPY-SEC. 275 ELAPSED-SEC. 121 SDR3 BECGHN
* 16 CPU-5EC. 278 EiAFSED-SEC. 121 SDR3 END
* 16 CPU-SEC, 578 ELAPSED-SEC. 122  OFp BEGN
* t7 CPU-SEC. 269 ELARSED-SEC. 122  OFP END
4 t7 CPU-SEC. 200 ELARSED-SEC. 130  XYTRAN BEGN
* 19 CPU-SEC. 27 ELAFSED-SEC. 130  XYTRAN END
. 19 CPU-SEC. 268 ELAPSED-SEC. ----  LINKNSG2 ---
= 248 1/0 SEC.
LAST LINK DID NOT USE C BYTES OF OPEN CORE

* 19 CPU-SEC. 297 ELAPRSED-SEC. ---- LINK END ---
* 13 CPU-SEC. 207 ELAFSEC-SEC. 132  XYPLOT BEGN
* 19 CPU-SEC. 298 ELATSED-SEC. 132 XYPLOT END
* 19 CPU-SEC. 298 ELAPSED-SEC. 138 EXIT BEGN
= 247 170 SEC.

LAST LINK DID NOT USE 97232 BYTES OF OPEN CORE
AMOUNT OF OPEN CORE NOT USED = OK BYTES
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JANUARY

NASTRAN EXECUTIVE CONTROL DECK ECHO

$
[ R R R e e L R A R A R T P R R SR e R T Ry T
$ START OF EXECUTIVE CONTROL ** ¥ ¥ ettt ada s n s s ddnhdahnaaerdnndb st kb sns skt st
(LR R e L L R R e I T Ly
3

ID CLASS PROBLEM FIVE, C.E. UJACKSON
$

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

$

APP HEAT

$

$ THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
$

soL 9
$

$ REQUEST FOR DIAGNCSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ PRODUCES OUTPUT ONLY FOR SOL 3 -
$

DIAG 18
$

$ REQUEST FOR DIAGNCSTIC PRINTOUT WHICH LISTS THE RIGID FORMAT BEING EXECUTED
$ (IN THIS CASE, SOL 9). THE INCLUSION OF TH1S CARD 1S OPTIONAL.

$
DIAG 14
$

$ THE RIGID FORMAT IS BEING ALTERED TO CAUSE NASTRAN TO STOP PROCESSING
$ AFTER DMAP STATEMENT 20

$

ALTER 20

EXIT §

$

$ THE RIGID FORMAT IS BEING ALTERED TO PROVIDE TRANSIENT OUTPUT

$ SORTED BY TIME STEP RATHER THAN BY GRID POINT. COMPARE THE OUTPUT WITH PROBLEM
$ 3 TO SEE THE DIFFERENCE. THIS ALTER PLUS THE DIAG 14 ADDITION ARE THE ONLY
$ CHANGES FROM PROBLEM 3 MADE IN EXECUTIVE CONTROL. THE ONLY OTHER

$ CHANGE WAS MADE 70 THE TSTEP CARD IN THE BULK DATA.

$ .

ALTER 122

OFP HOPP1,HOQP1 ,HOUFV1 HOESY ,HOEF1,//V.N HCARDNO $

JUMD? HP2

ENDALTER

CEND

7.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7, 1976 NASTRAN 12/31/74

CASE CONTROL DECK ECHO

CARD
COUNT

1

2 stutivt##**iwt.i**'tttlll1'llttl:tt\t#lhttttlt‘O!ttttt*i'tttl&itttnt"t#ittltttt‘tnt‘ttt.l
3 $ END OF EXECUTIVE CONTROL --- START CASE CONTROL #¥##**asasskussstsrasstanessnk
4 stti#t*tttttwttttl’taxttlltttt#t#tt‘tt.ttttttttt*'-!'tttitttt#ttt‘t‘i‘l!t##tt‘ttt.‘
5 S :

6 TITLE= NON- LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT

7 $

8 $ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
9 $
10 LINE=51

11 $

12 $ REQUEST SORTED AND UNSORTED OUTPUT

13 $ IF THIS CARD 1S OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

14 $

15 EC"HO=BOTH
16 H

17 $ SELECT THE MPC AND LOAD SETS TO BE USED IN THIS SOLUTION

18 $ NOTE THAT NO SPC SET 1S SELECTED, AND THAT DLOAD HAS REPLACED LOAD.

19 $
20 MPC=200
21 DLOAD=300
22 H
23 $ SELECT THE TEMPERATURE SET WHICH 1S AN ESTIMATE OF THE FINAL SOLUTION VECTOR
24 $ THE SELECTION OF THIS SET IS OPTIONAL FOR SOL 9, BUT SHOULD BE MADE IF
25 $ THE FINAL TEMPERATURE IS SEVERAL HUNDRED DEGREES DIFFERENT FROM THE
26 $ IC VECTOR, AND RADIATIVE INTERCHANGES ARE INCLUDED.
27 $
28 TEMP(MATERIAL)=400
29 $ R
30 $ SELECT THE STEP SIZE, NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
31 $
32 TSTEP=500
33 $
34 $ SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=Q.
35
36 IC=600
37 $
k] $ SELECT OUTPUT DESIRED
39 H
a0 OUTPUT
q1 THERMAL=ALL
q2 $
43 $ DEFINE A GROUP OF GRID POINTS TO BE REFERENCED BY AN OUTPUT REQUEST
44 $
a5 SET 5 = 1,2,3,4,5.6,7,8,100
46 S
a7 $ REFERENCE A PREVIOUSLY DEFINED GROUP OF GRID POINTS
a8 S
49  0OLOAD=5
50

$
51 $ THE FOLLOWING CARDS REQUEST 4 FRAMES OF TRANSIENT PLOTS

PAGE
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CARD
COUNT
52
53
54
SS
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
ral
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7. 1976 NASTRAN 12/31/74

CASE CONTROL DECK ECHO

$ THESE PLOTS WILL BE PRODUCED IMMEDIATELY ON THE PRINTER

$

OUTPUT(XYOUT)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS GP(100.1.4}

$

$ 'DISP’ MEANS THAT THE GRID POINT TEMPERATURE WILL BE PLOTTED VERSUS TIME

$ ‘T1’ IS REQUIRED (VESTIGIAL REMNANT FROM TH. STRUCTURAL VERSION OF NASTRAN)
$ ALL OF THESE PLOTS WILL APPEAR ON ONE FRAME

$

XYPAPLOT DISP/100(T1),1(T1),4(T1)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS PER SECOND GP(100.1.4)

$ .

$ 'VELO’ MEANS THAT THE THERMAL VELOCITY WILL BE PLOTTED AS A FUNCTION OF TIME
$ THESE THREE PLOTS WILL APPEAR ON THREE DIFFERENT FRAMES

$
XYPAPLOT VELO/100(T1)/1(T1)/4(T1}

THE FOLLOWING SET OF CARDS WILL GENERATE A PLOT OF THE STRUCTURAL

ELEMENTS IN THE PROBLEM BEING SOLVED. OUTPUT WILL BE PRODUCED FOR A

SC 4020 PLOTTER. THIS PLOT PACKAGE MUST BE THE LAST SET OF CARDS BEFORE 'BEGIN
BULK'. A SEVEN TRACK PLOT TAPE MUST BE PROVIDED.

PP RPR

OUTPUT(PLOT)

SET 1 ALL

FIND SET 1 ORIGIN 1 SCALE

PLOT SET 1 ORIGIN 1 LABEL GRID POINTS
PLOT SET 1 ORIGIN 1 LABEL ELEMENTS

$
st*ttﬁﬁﬁ#i*#t#tl’#ﬁ.‘ti***#ti.‘tt!t‘t!t!.it"‘i."*‘t'#‘lt!....#.‘*“?Qﬂﬁ‘ti“t.
$ END CASE CONTROL --- START BULK DATA #4#fesaetaasss s tarssnasassrsokarsnsssans

R R T T Y PR T

$
BEGIN BULK

PAGE
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NCN-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7, 1976 NASTRAN 12/31/74 PAGE 4

INPUT BULK DATA DECK ECHO
1 .. 2 .. 3 .. &4 .. 5 ., 6 .. 7 .. 8 .. 9 .. 10 .

$
$ UNITS MUST BE CONSISTENT
$ IN THIS PROBLEM, METERS. WATTS. AND DEGREES CELSIUS ARE USED

$

$

$ DEFINE GRID POINTS

%

GRID 1 0. 0. 0.

GRID 2 A 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0. . 0.

GRID 6 A A 0.

GRID 7 .2 A 0.

GRID 8 .3 B 0.

GRID 9 0. .2 0.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

$

$ CONNECT GRID POINTS

$

CROD 10 100 10 2

CROD 20 100 9 6

cQuaD2 30 200 1 2 6 5
CQUAD2 40 200 2 3 7 6
CQuUAD2 50 200 3 4 8 7

$

$ DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

e .

PROD 100 1000 .001

PQUAD2 200 1000 .01

$

$ DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS
$

MAT4 1000 200. 2.426+6 ALUMINUM
$

$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT 'H’
$ .

CHBDY 60 300 LINE 1 5 +CONVEC
+CONVEC 100 100

PHBDY 300 3000 .314

MATS 3000 200.

$
$ DEFINE CONSTRAINTS

3
MPC 200 9 1 1. 5 1 -1.
MPC 200 10 1 1. 1 1 -1.
$

$ DEFINE APPLIED LOADS

$
SLOAD 300 1 4, 2 8.
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NON- LINEAR TRANSIENT PROBLEM ...

PRODUCE STRUCTURE PLOT

INPUT BULK

JANUARY 7. 1976  NASTRAN 12/31/74

DATA DECK ECHO

. 1 .. 2 .. 3 .. 4 . .. 6 .. 7 .. 8 .. 9 .. 10 .
SLOAD 300 3 8. L] 4,

SLOAD 300 5 4, 6 B.

SLOAD 300 7 8. 8 q.

$

st*’t‘ﬁ’t**#'*ﬁ*‘"'i#l*tl‘**t‘ltﬁit'##‘t*.#t#ﬁ**tf.‘ﬁ'*ﬁ#.#“.#t.*"t#.““‘....

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

$

$

$ THIS SPCt CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

$

SPCH 100 1 100

$

$ RADIATION BOUNDARY ELEMENTS

$

CHBDY 200 2000 AREA4 1 2 6 5

CHBDY 300 2000 AREA4 2 3 7 6

CcHBDY 400 2000 AREA4G 3 4 8 7

- CHBDY 500 2000 AREA4 5 6 2 1

CHBDY 600 2000 AREA4 6 7 3 2

CHBDY 700 2000 AREA4 7 8 4 3

$

$ EMISSIVITY OF RADIATING ELEMENT

s -

PHBDY 2000 .90

$

$ ESTIMATE OF FINAL STEADY STATE SOLUTIO- VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

$

TEMP 400 100 300.

TEMPD 400 300.

$

$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
s .

PARAM TABS 273.15

PARAM SIGMA 5.685E-8

PARAM MAXIT 8

PARAM EPSHT .0001

$

$ DEFINITION OF THE RADILTION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE

$
RADLST 200 300 400 500 600 700
RADMTX 1 0. 0. 0 0. 0. 0.
RADMTX 2 0. 0. 0 0. 0.
RADMTX 3 0. 0. 0 0.
RADMTX 4 0. 0. 0
RADMTX S 0. 0.
6 0.

RADMTX
$

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7, 1976  NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10 .

Stttwtv¢tnnvt:titiﬁ-tmttttt*ﬁttnytnnirttttt:tttt#tttt*'#ttt‘tt#tt..t‘-tt‘t‘t‘l"

$ THE FOLLOWING BULK DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION -<c-cecce--
$ THEY CONVERT PROBLEM TWO TO PROBLEM THREE

$ NOTE THAT THE SPCt SET WAS NOT SELECTED IN CASE CONTROL

$ NOTE THAT SPCF OUTPUT IS NOT REQUESTED IN TRANSIENT

$ NOTE THAT THERMAL MASS WAS ADDED TO ’'MAT4’ CARD 1000

$ NOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT

S NOTE THAT THE LOAD REQUEST IN CASE CONTROL IS NOW A DLOAD REQUEST

S

s .

$ TRANSIENT SINGLE POINT CONSTRAINT METHOD

$ CONSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS

$

CELAS2 300 1.45 100 1

SLOAD 300 100 300.+5

$

$ DEFINES A CONSTANT LOAD SET APPLIED FROM T=0. TO T=1.+6 SECONDS

$

TLOAB2 300 300 0. 1.46 0. 0. +TL1
+TL1 0. 0.

s

$ DEFINES THE NUMBER OF INCREMENTS., THE STEP SIZE, AND THE PRINTOUT FREQUENCY
$ REFERENCED IN CASE CONTROL AS 'TSTEP'
$ EACH TIME STEP IS 30 SECONDS

[3 .

TSTEP 500 45 30. 15

$

$ DEFINES A TEMPERATURE VECTOR --- RLrERENCED IN CASE CONTROL AS 'IC’
by .

TEMPD 600 300.

svgﬁtt.ﬁ.pgyw.y‘*)g»*tgyprﬁt'tqnyy.nattttt!#_ttttt#ttti'tt‘tiit#tt!'ttltt#tt‘l‘..
$ THE FOLLOWING CHANGES WERE MADE TO CONVERT PROBLEM THREE TO PROBLEM FOUR

$ THE ONLY BULK DATA CARD WHICH WAS CHANGED WAS THE TSTEP CARD.

$ WHOSE FREQUENCY OF OUTPUT WAS CHANGED FROM EVERY STEP TO EVERY 15 STEPS.

. $ THE ONLY OTHER CHANGES FROM PROBLEM THREE WERE IN.EXECUTIVEUCONTROL.'HHERE.

$ A NEW DIAG CARD AND AN ALTER WERE ADDED.

satttwtttgttvini*ﬁtfwttttttttvttttitttttttt#ittttt'.!‘t#“t.#ttht.ttt.ntt".‘#‘t

$ THE FOLLOWING CHANGES WERE MADE TO CONVERT PROBELM FOUR TO PROBLEM FIVE'

$ A PLOT TAPE WAS REQUESTED

$ AN ALTER WAS ADDED IN EXECUTIVE CONTROL

$ A PLOT PACKAGE WAS ADDED TO THE CASE CONTROL

$ NO CHANGES WERE MADE TO THE BULK DATA
:i’ilttt‘.’t"t.l##?."i.“.t!"tl#ltl‘t#.t.*"t‘t““"‘.‘.“"l.‘.“‘i.‘_...‘.‘.
S END OF BULK DATA *%4 04 a st dat sttt ane it an st d hada s tnaatt st tstnas ehasntitnansn
P L T TR e LI T Yy

$
ENDDATA

TOTAL COUNT= 151

44» USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT

SORTED B

. LI 2 .. 3 .. 4 .
CELAS2 300 1.+5: .00 1
CHBDY 60 300 LINE 1
+CONVEC 100 100

CHBDY 200 2000 AREA4 1
CHBDY 300 2000 AREA4 2
CHBDY 400 2000 AREA4 3
CHBDY 500 2000 AREA4 5
THBDY 600 2000 AREA4 6
CHBDY 700 2000 AREA4 7
cQuap2 30 200 1 2
CQUAD2 40 200 2 3
cQuap2 50 200 3 q
CROD 10 100 10 2
CROD 20 100 9 6
GRID 1 0.0 0.0
GRID” 2 A 0.0
GRID 3 .2 0.0
GRID 4 .3 0.0
GRID 5 0.0 .1
GRID 6 -1 .
GRID 7 .2 .1
GRID 8 w3 )
GRID 9 c.0 .2
GRID 10 c.0 -.1
GRID 100 -.05 .05
MAT4 1000 200. 2.426+6
MAT4 3000 200.

.MPC 200 9 1 1.
MPC 200 10 1 1.
PARAM EPSHT .0001

PARAM MAXIT 8

PARAM SIGMA 5.685E-8

PARAM TABS 273.15

PHBDY 300 3000 314

PHBDY 2000 .80
PQUAD2 200 1000 .01

PROD 100 1000 .001

RADLST 200 300 400 500
RADMTX 1 0.0 0.0 0.0
RADMTX 2 0.0 0.0 0.0
RADMTX 3 0.0 0.0 0.0
RADMTX 4 0.0 0.0 0.0
RADMTX 5 0.0 0.0

RADMTX 6 0.0

SLOAD 300 1 4, 2
SLOAD 300 3 8. 4
SLOAD 300 5 4. 6
SLOAD 300 7 8. 8
SLOAD 300 100 300.45

SPC1 100 1 100

TEMP 400 100 300.

UlLk

S
-]
2
3
4
6
7
8
6
7
8

Q0000000000
0000000000 CQ

--

Qooa.
[=Ne«NoNo]

LR

JANUARY 7. 1976 NASTRAN 12/31/74 PAGE

DATA ECHO

6 .. 7 .. 8 .. 9 .. 10

+CONVEC

6 5

7 6

8 7

2 1

3 2

4 3

5

6

7
ALUMINUM

1 -1.

1 -1

700

0.0 0.0

0.0
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NON-LINEAR TRANSIENT PROBLEM

CARD

COUNT
52-
53-
54.-
55-
56-

. 1
TEMPD
TEMPD
TLOAD2
+TL1
TSTEP
ENDDATA

400

600

‘300

500

PRODUCE STRUCTURE PLOT

300
a5

"300.
300,

SORTED BULK
3 .. 4 .. 5 ..

0.0
30. 15

JANUARY 7. 1976

DATA

ECHO

0.0

NASTRAN 12/31/74

0.0

+TL1

PAGE
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NO.

1

2

1t
12
13

14

18
19
20
20
21

22

NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7. 1976 NASTRAN 12/31/74

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN

BEGIN
FILE

GP1

SAVE
PURGE

CHKPNT

COND
GP2
CHKPNT

PLTSET

SAVE
PRTMSG
SETVAL
SAVE
COND

PLOT

SAVE
PRTMSG
LAéEL
CHKPNT
EXIT §
GP3

CHKPNT

HEAT NO.9 TRANSIENT HEAT TRANSFER ANALYSIS §
KGGX=TAPE/ KGG=TAPE $§

GEOM1 ,GEOM2 , /HGPL ,HEQEXIN ,HGPDT ,HCSTM,HBGPDT ,HSIL/V ,N,.HLUSET/
V.N,HELWAYS=-1/V N HNOGPDT §

HLUSET ,HNOGPDTS
HUSET .HGM,HGO ,HKAA ,HBAA ,HPSO ,HKFS ,HQP .HEST/HNOGPDT $

HGPL.HEQEXIN,HGPOT ,HCSTM HBGPDT ,HSIL .HUSET,HGM, HGO ,HKAA ,HBAA,
HPSO.HKFS,HQP ,HEST §

HLBL5.HNOGPDTS
GEGM2.HEQEXIN/HECT $
HECT $

PCDB.FEQEXIN,HECT/HPLTSETX ,HPLTPAR ,HGPSETS ,HELSETS/V.N,HNSIL/V,
N,JUMFPLOT $

HNS1L,JUMPPLOT §

HPLTSETX//S

//V .N.HPLTFLG/C.N,1/¥ N.HPFILE/C.N.O §
HPLTFLG.HPFILE §

HP1,JUMPPLOTS

HPLTPAR ,HGPSETS ,HELSETS,CASECC,HBGPDT ,HEQEXIN,HSIL, ,/HPLOTX1/
V.N.HNSIL/V.N.HLUSET/V‘N.JUMPPLOT/V.N.HPLTFLG/V.N.HPFILE H

JUMPPLOT ,HPLTFLG.HPFILE §
HPLOTX1//%
HP1 §

HPLTPLR ,HGPSETS ,HELSETS §

GEOM3,HEQEXIN, GEOM2/HSLT ,HGPTT/C,N,123/C.N,123/C.N,123 §
HGPTT ,HSLT § '

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JARUARY
NASTRAN SOURCE PROGRAM COMPILATION

DMAP-DMAP INSTRUCTICN

NO.

23 TAY, JHECT ,EPT .HBGPDT ,HSIL ,HGPTT ,HCSTM/HEST, ,HGEI ,HECPT .HGPCT/ V.N,
HLUSET/C,N,123/V,N ,HNOSIMP=-1/C.N,0/C.N,123/C,N, 123 §

23 SAVE HNOSIMP §

25 CHKPNT HEST.FECPT ,HGPCT §

253 COND HLBL1.HNOSIMPS

27 SMA1 HCSTM . MPT ,HECPT ,HGPCT ,DIT/HKGGX, ,HGPST/C,N,123/C,N,123/V N,
HNNLK §

23 SAVE HNNLK §

29 CHKPNT HKGGX .HGPST $

30 SMA2 HCSTM,MPT ,HECPT ,HGPCT ,DI1T/ HBGG/C,N,1.0/C,N,123/V N, HNOBGG=
-1/C.N.-1 §

31 SAVE HNOBGG $

32 PURGE HBNN. FBFF ,HBAA , HBGG/HNOBGGS

33 CHKPNT HBGG .HBNN ,HBFF ,HBAA §

34 LABEL HLBL1 §

35 RMG HEST .MATPOOL .HGPTT .HKGGX/HRGG . HQGE . HKGG/C .Y ,TABS/C.Y.SIGNA=0.0/
V,N.HNLR/V,.N.HLUSET §

36 SAVE HNLR §

37 EQUIV HKGGX .HKGG/HNLR $

38 PURGE HRGG.HRNN ,HRFF ,HRAA ,HRDD/HNLR $

39 CHKPNT HRGG.HRNN HRFF ,HRAA ,HRDD,HKGG ,HQGE $

40 GP4 CASECC.GEOMA ,HEQEXIN,HSIL ,HGPDT/HRG, .HUSET,/V N, HLUSET/V N,
HMPCF1=-1/V N ,HMPCF2=-1/V ,N,HSINGLE=-1/V,N ,HOMIT=-1/V ,N,HREACT=
-1/C.» ,0/C.N.123/V N, HNOSET=-1/V N HNOL/V N HNOA=-1 §

41 SAVE HMPCT 1 HSINGLE ,HOMIT ,HNOSET ,HREACT .HMPCF2 .HNOL .HNOA §

42 PURGE HGM , HCMD /HMPCF 1 /HGO . HGOD/HOMI T/HKFS ,HPSO ,HQP/HSINGLE $

43 EQUIV HKGG . FKNN/HMPCF 1 /HRGG ., HRNN/HMPCF { /HBGG . HBNN/HMPCF1 ¢

44 CHKPNT HGM, HRG ,HGO .HKFS ,HQP ,HUSET ,HGMD , HGOD . HPSO ,HKNN ,HRNN ,HBNN §

45 COND HLBL2,HNOSIMP §

7.

1976

NASTRAN 12/31/74

PAGE
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¢I-§

45
a7
43
49
50
51
52
53
54
55

57
58
59
60
61
62
63
64
€65
66
67
68
€9
70
71

NON- LINEAR TRANSIENT PROBLEM

PRODUCE STRUCTURE PLOT

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTION
NO.

GPSP
OFP
SAVE
LABEL
COND
NCE1t
;CHKPNT
MCE2
CHKPNT
LABEL
EQUIV
CHXPNT
COND
SCE1
CHKPNT
LABEL
EQUIV
CHKPNT
COND
SMP1
CHKPNT
COND
SMP2.
CHKPNT
LABEL

COND

HGPL.FGPST ,HUSET ,HSIL/HOGPST $
HOGPST,....//V.N.HCARDNO $

HCARDNO §

HLBL2 §

HLBL3,HMPCF1 §

HUSET .HRG/HGM §

HGM §

HUSET .HGM . HKGG . HRGG , HBGG , /HKNN , HRNN ,HENN, §
HKNN, HRNN , HENN §

HLBL3 &

HKNN . FKFF /HSINGLE /HRNN , HRFF /HSINGLE /HBNN , HBFF /HSINGLE $
HKFF hRFF ,HBFF $

HLBL4 .HSINGLE $§

HUSET . HKNN , HRNN , HBNN , /HKFF , HKFS , ,HRFF ,HBFF, §
HKFS .HKFF . HRFF ,HBFF §

HLBL4 §

HKFF .HKAA/HOMIT /HRFF ,HRAA/HOMIT/HBFF .HBAA/HOMIT §
HKAA .HRAA ,HBAA §

HLBLS.HOMIT §

HUSET . HKFF.../HGO.HKAA. ..\, ... $

HGO HKAA $

HLBLR.HNLR §

HUSET .HGO ,HRFF/HRAA §

HRAA §

HLBLR $

HLBL5 ,HNOBGG $

JANUARY

7.

1976

NASTRAN 12/31/74

PAGE
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NON- LINEAR TRANSIENT PROBLEN ... PRODUCE STRUCTURE PLOT JANUARY

NO.
72
73
74

75

77
73
79
80

81

82
83
84

85
87
83

89
90
91
92

NASTRAN SOU RCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN

SMP2
CHKPNT
LABEL

DPD

SAVE
COND
EQUIV
PURGE

CHKPNT

MTRXIN

SAVE
PARAM
PURGE

EQUIV

CHKPNT
COND

GKAD

LABEL
EQUIV
CHKPNT

TRLG

HUSET ,HGO,HBFF/HBAA §

HBAA §

HLBLS %

DYNAMICS . HGPL .HSIL.HUSET/HGPLD . HSILD,HUSETD,HTFPOOL - DLT.,,
HNLF1 .HTRL..HEQDYN/V N, HLUSET/V N,HLUSETD/C.N,123 /V,N,.HNODLT/
C.N.123/C,N,123/V.N,HNONLFT/V N ,HNOTRL/C,N,123/C,N,123/ VN,
HNOUE $

HLUSETD ,HNODLT ,HNONLFT .HNOTRL ,HNOUE $

HERROR1 ,HNOTRL$

HGO , HGOD /HNOUE /JHGM , HGMD/HNOUE $

HPPO.FPSO,PDO,HPDT/HNODLT §

HUSETL .HEQDYN .HTFPOOL .HDLT .HTRL .HGOw .HGMD ,HNLFT ,HS1LD.HGPLD,
HPPO.FPSO.HPDO HPDT $

CASECC .MATPOOL ,HEQDYN. ,HTFPOOL/HK2PP, ,HB2PP/V ,N HLUSETD/ V.N,
HNOK2FP/C ,N,123/V.N,HNOB2PP $

HNOK2f P ,HNOB2FP $
//C.H.,AND/V . N HKDEKA,V ,N,HNOUE/V ,N,HNOK2PP §
HK2DD/HNOK2PP/HB2DD/HNOB2PP $

HKAA . HKDD/HKDEKA/HB2PP ,HB2DD/HNOA/HK2PP ,HK2DD/HNOA/HRAA ,HRDD/
HNOUE §

HK2PP .HB2PP HK2DD . HB2DD ,HKDD . HRDD $

HLBLG.HNOGPDT $
HUSETD.HGM.HGO, HKAA HBAA . HRAA. .HK2PP, .HB2PP/HKDD ,HBDD, HRDD,
HGMD . MGOD . HK2DD , HM2DD . HB2DD/C .N, TRANRESP/C.N,DISP/C.N, DIRECT/
C.Y.H(L=0.0/C.Y,HW3=0.0/C.Y,HW4=0.0/V.N.HNOK2PP/C.N,-1/  V.N,
HNOB2FP/V N _HMPCF1/V N.HSINGLE/V,N,HOMIT/V N ,MNOUE/ C.N.-1/V,N,
HNGBGG/V N, HNOSIMP/C N, -1 §

HLBLE §

HK2DD , HKDD/HNOS IMP/HB20D . HBDD/HNOGPDT ' $

HKDD . HBDD , HRDD . HGMD ,HGOD §

CASECC.HUSETD.HDLT .HSLT ,HBGPDT ,HSIL.HCSTM HTRL,.DIT.HGMD ,HGOD. .

7.

1976

NASTRAN 12/31/74

PAGE
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NO.

93
94

93
99

100
101
102
103
104
105
106

110

112
113
114

115

116
17

118

NCN- LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7. 1976

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTION

SAVE
EQUIV
EQUIV
CHKPNT

TRHT

CHKPNT

VDR

SAVE
CHKPNT
COND
SDR3
OFP
SAVE
CHKPNT
LABEL
PARAM
COND
EQUIV
COND

SDR1

LABEL
CHKPNT

PLTTRAN

HEST,/HPPO.HPSO,HPDO ,HPDT, ,HTOL/V N, ANOSET/V ,N HPDEPDO $
HPDEFCO.HNOSET §

HPPO ,HPDO/HNOSET $

HPDO.RPDT/HPDEPDO $

HPPO.FPDO,HPSO,HTOL,MPDT §

CASECC ,HUSETD,HNLFT,DIT .HGPTT . HKDD.HBDD ,HRDD . HPDT ,HTRL/HUDVT,
HPNLD/C.Y .BETA=.55/C.Y.TABS=0.0/V ,N HNLR/C.Y RADLIN=-1 §

HUDVT ,HPNLD $

CASECC.HEQDYN,HUSETD,HUDVT ,HTOL,XYCDB.HPNLD/HOUDV1 ,HOPNL1/ C,
N.TRANRESP/C.N,DIRECT/C.N,0/V,N,HNOD/V ,N.HNOP/C.N.O §

HNOD . FNOP $

HOUDV1 .HOPNLT §

HLBL7.HNOD §

HOUDV1 ,HOPNL1,,,,/HOUDV2, ,HOPNL2,,,. §
HOUDVZ .HOPNL2,,..//V.N.HCARDNO $
HCARDNO §

HOPNL2 ,HOUDV2 §

HLBL7 $
//C.N.AND/V N, HPJUMP/V N .HNOP/V N, JUMPPLOT §
HLBL9.HPUUMP $§

HUDVT .HUPV/HNOA $§

HLBLS HNOA §

HUSETL. ,HUDVT, , ,HGOD ,HGMD,HPSO,HKFS, ,/HUPV, ,HQP/C ,N,1/C,N,
TRANSNHT §

HLBL8 §
HUPV.HQP §

HBGPDT ,HSIL/HBGPDP . HSIP/V ,N,HLUSET/V.N ,HLUSEP $

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7. 1976  NASTRAN 12/31/74

NASTRAN SOURCE PROGRAM COMPILATION

DMAP-DMAP INSTRUCTICN

NO.

119

120

12)

122
122
122

123

124

125

126

127
128
129
130

131
132
133
134
135
135
137
138

SAVE HLUSEF §

SDR2 CASECC . HCSTM.MPT D1T.HEQDYN, HSILD, ,HTOL ,HBGPDP ,HPPO ,HQP ,HUPYV,
HEST,XYCDB/HOPP1.HOQP1,HOUPV! ,HOES1 .HOEF1 ,HPUGY /C,N.
TRANRESP $

SDR3 HOPP1.HOQP1.HOUPV1 HOES1 HOEF1,/HOPP2 ,HOQP2,HOUPV2 ,HOES2,
HOEF2, §

CHKPNT HOPP2.HOQP2,HOUPV2 ,HOES2, ,HOEF2 §

-OFP HOPP1 ,HOOP1,HOUPV1 ,HOESt ,HOEF1,//V.N,HCARDNO $

JUMP HP2

OFpP HOPP2 ,HOQP2 .HOUPV2 ,HOEF2 HOES2,//V.N.HCARDNO §

SAVE HCARDNO §

COND HP2,JUMPPLOT §

PLOT HPLTP2R ,HGPSETS ,HELSETS,CASECC .HBGPDT .HEQEXIN HSIP, .HPUGY/
HPLOTY2/V N HNSIL/V N, HLUSEP/V N, JUMPPLOT/V N HPLTFLG/V, N,
HPFILE $ ’

SAVE HPFILE §

PRTMSG  HPLOTX2// $
LABEL HP2 §

XYTRAN XYCDB.HOPP2 . HOQP2 ,HOUPV2,HOES2 ,HOEF2/HXYPLTT/C ,N. TRAN/C.N,PSET/
V.N HPFILE/V,N,HCARDNO §

SAVE HPF1LE.HCARDNO $
XYPLOT  HMXYPLTT// §

LABEL  HLBLY $

JumP FINIS §

LABEL  HERROR1 §

PRTPARM //C,N,.-1/C,N.HDIRTRDS
LABEL FINISS

END s

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN
NO.

*** USER WARNING MESSAGE 54,
PARAMETER NAMED EPSHT NOT REFERENCED

€** USER WARNING MESSAGE 54,
PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS FCUND - EXECUTE NASTRAN PROGRAM**

7.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT

PLOTTER

DATA

JANUARY

MESSAGES FROM THE PLOT MODULE

THE FOLLOWING PLOTS ARE FOR AN SC 4020 PLOTTER

AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FOLLOWING PLOTS ARE REQUESTED ON PAPER ONLY

ENGINEERING

DATA

ORTHOGRAPHIC PROJECTION
ROTATIONS (DEGREES) - GAMMA = 34.27, BETA = 23.17, ALPHA =
SCALE (OBJECT-T70-PLOT SIZE) = 2.103726E 01

ORIGIN

1

- X0 = -1.738504E 00, YO = -4.485910E 00

0.0 . AXES = +X,+Y,+Z,

{ INCHES)

7. 1976

NASTRAN 12/31/74

SYMMETRIC

PAGE
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NON-LINEAR TRANSIENT PROBLEM ...

PRODUCE STRUCTURE PLOT JANUARY

MESSAGES FROM THE PLOT MODULE

PLOT 1 UNDEFORMED SHAPE

7.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... PRODUCE STRUCTURE PLOT JANUARY 7, 1976 NASTRAN 12/31/74 PAGE 18

MESSAGES FROM THE PLOT MODULE

PLOTTER DAT 2
THE FOLLOWING FLOTS ARE FOR AN SC 4020 PLOTTER
AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FDLLONING PLOTS ARE REQUESTED ON PAPER ONLY

ENGINEERING DATA

ORTHOGRAPHIC PROJECYVION
ROTATIONS (DEGREES) - GAMMA = 34,27, BETA = 23.17, ALPHA = 0.0 . AXES = +X,+Y,+Z, SYMMETRIC
SCALE (OBJECT-TO-PLOT SIZE) = 2.103726E O1

ORIGIN 1 - X0 = -1.738504E 00, YO = -4.4B85910E 00 ( INCHES )

61-¢
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NON-LINEAR TRANSIENT PROBLEM

... PRODUCE STRUCTURE PLOT JANUARY

MESSAGES FROM THE PLOT MODULE
PLOT 2 UNDEFORMED SHAPE

7.

197¢

NASTRAN 12/31/74

PAGE
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NASTRAN LOADED AT LOCATION OFAF20

TIME 10 GO =

h % %X 6 X X & X & ® 8
UBHDON=~==~00000

N

@ KRG E G KR E KR E SRR N
oo babboabADDIDIMDID LD

= 47

AMOUNT OF OPEN CORE NOT USED =

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

59 CPU SEC. .,

0

5

5

5
14
19
26
37
37
43
44

1/0 SEC.
LAST LINK D1D NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CFU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-S5EC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

1/0 SEC.
LAST LINK DID NOT USE

0.

40016 BYTES OF OPEN CORE
ELAFSED-SEC.
L,ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-5EC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

68388 BYTES OF OPEN CORE
39K BYTES

119 1/0 SEC.
ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-5EC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC".

XSFA
XSFA

BEGN

IFP

IFP

END

LINKNSO2 ---
LINK END ---
GP1 BEGN
GP1 END
GP2 BEGN
GP2 END
PLTSET BEGN
PLTSET END
PRTMSG BEGN
PRTMSG END
SETVAL BEGN
SETVAL END
PLOT  BEGN
PLOT  END
PRTMSG BEGN
PRTMSG  END
EXIT  BEGN

e
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JANUARY

NASTRAN EXECUTIVE CONTROL DECK ECHDO

$

GroakkE A AN ke Rk s bk g R R Kk K w KR KK F KR T R KR K K R OK R Rk kb W OF ok ok R kK A
$ START OF EXECUTIVL CONTROL o o MOk sk o K F kK o o ok o ok ok ok bk My ke ak oF oF K o ok ek kR KOk ok X
sxz-xnnxxixxuurln:nx;z)xi*.r#r/l***xxA.v**x*-44:*t*****xv**q'****»*xt*u*xn**w*i***ut#t*xt*
$

ID CLASS PROBLEM SIX¥. C.E. JACKSON

S

$ MAXIMUM CPU TIME LLLOWED FOR THE JOB

$

TIME 10

$

$ THE THESRMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

$

LPP HEAT

3

$ THE NON-LINEAR STEADY-STATE SOLUTION ALGORITHM IS TO BE USED

%

soL 3

$ -

$ REGUEST FOR DIAGHOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA

$ PRODUCES QUTPUT GMLY FOR SOL 3

S

DIAG 18

CEND

1.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR STEADY-STATE PROBLEM ... K = F(T) JANUARY 1, 1976 NASTRAN 12/31/74

CAsEt CONTROL DECK ECHO

3
$,..»v,:*,.~x-*xir*::tw-v****th*;w’xx:'ixrinx:xxnx:*tix*x*ix‘t*-t*txi*t#tt;t!*t
S END OF EXECUTIVE CONTROL --- START CASE CONTROL *###¥¥sxasksxaay xsssassnstets
Sxxgl-:w#‘gl**X:ﬂ-w!4¥¥*r»—«it'i*'ilwﬁ?*'Kl-#nt*’*-ﬂ'**#:tt*‘*i!'4***'#**!**!*****"!
3

TITLE= NON-LINEAR STEADY-STATE PROBLEM ... K =.F(T)

3

$ SPECIFY 51 LINES OF DATA PER PAGE {DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
$

LINE=51

$

$ REQUEST SORTED AND UNSORTED OUTPUT

$ 1F THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

3

ECHO=BOTH

S .

$ SELECT THE SPC. MPC, AND LOAD SETS TO BE USED IN THIS SOLUTION
$

SPC=1CO

MPC=200

LOAD=300

S

S SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
3

TEMP(MATERIAL) =400

S

$ SELECT THE OUTPUT DESIRED (TEMPERATURES. LOADS. AND CONSTRAINT POWERS)

$

QUTPUT

THERMAL=ALL

OLOAD=ALL

SPCF=ALL

3

L D P R e T R AR R
€ END CASE CONTROL --- START EULK DATA X2 REE RN E RS R E PV AN EFE NS TR RS SRR R Y
QR ek bk b Mook Rk Kk xR KR KK n X ko R RO Rk kR Rk RNk X R R R K R
$

BEGIN BULK

PAGE

2.
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NON- LINEAR STEADY-STATE PROBLEM ... K = F(T) JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT 83U LK DATA DECK ECHO

. .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10
$

S UNITS NMUST BE CONSISTENT

2 IN THIS PROBLEM, METERS., WATTS. AND DEGREES CELSIUS ARE USED
3

$

S DEFINE GRID POINTS

s

GRID 1 0. 0. 0.

GRID 2 1 0. 0.

GR1D 3 .2 0. 0.

GRID 4 .3 0. c.

CRID 5 0. -1 0,

GRID 6 1 -1 G.

GRID 7 .2 A 0.

GRID 8 .3 .1 o.

GRID g 0. .2 Q.

GR1D 10 0. - 0.

GRID 100 -.05 .05 0.

S

$ CONNECT GRID POINTS

<

CROD 10 10C 10 2

CrOD 20 100 9 &

cQueb2 30 200 1 2 6 -]
CQuUAD2 40 200 2 3 7 6
cQuapz 50 200 3 4 8 7

3
S DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

PROD 100 1060 .001

rJUABC2 200 1000 .01

)

S DEFINE MATERIAL THERMAL CONDUCTIVITY

MAT4 1C00 200. ALUMINUM
3

S DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’

3 .
CHBDY 60 300 LINE 1 5 +CONVEC
+CONVEC 100 1Q0

PHBDY 360 3000 .314

MAT4 3600 200.

S

3 DEFINE CONSTRAINTS

3

MPC 200 9 1 1. S 1 -1,

MPC 200 10 1 1. 1 1 -1,

$ CEFINE APPLIED LOADS
$
S5L0AD 300 1 4. 2 8.
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NON- LINEAR STEADY-STATE PROBLEM ... K = F(T) JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

-

INPUT BULK DATA DECK ECHO

. 1 .. 2 .. 3 .. q4 .. 5 .. 6 .. 7 .. g8 .. 9% .. 10
SLOAD 300 3 8. 4 4.
SLOAD 300 S 4. 6 8.
SLOAD 300 7 8 8 4

$

$~*-#-‘-**-1‘*#**)*1_***~-**#*iv!i-wtvt‘!xrw'»i-xtk!‘rttn,tl‘*ilt#*lii**)*l*ti#*tiiii

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CCNVERT PROBLEM ONE TO
$ PROBLEM TWO. THE ONLY BULK DATA CARD RF™MOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

$

$

$ THIS SPCt CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

3

SPC1 100 1 100

$

$ RADIATION BOUNDARY ELEMENTS

s

CHBDY 200 2CC0 AREA4 1 2 6 5

CHBDY 300 2000 ARERZ4 2 3 7 6

CHB8DY 400 2000 APEA4 3 4 8 7

CHBDY 500 2000 AREA4 5 [ 2 1

CH8DY 6C0 2000 AREA4 <] 7 3 2

CHBDY 700 2000 AREA4 7 8 4 3

S

$ EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .90

$ .

$ ESTIMATE OF FINAL STEADY «STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

3

TEMP 400 100 300.

TEMPD 400 200.

3 .

$ PARAMETERS CONTROLLING RADIATION LOADIMNG AND THE ITERATION LOOPING
S ’ .

PARAM TABS 273.15
PARAM SIGHA 5.685E-8
PARAM NAXIT 8

PARAM EPSHT .0001

S

S DEFINITION OF THE RADIATION MATRIX

$ ALL OF THE RADIATION GOES TO SPACE
[

RADLST

200 300 400 500 600 700
RADMTX 1 0. 0. 0. 0. 0. 0.
RADMTX 2 0. 0. 0. o. g.
RABMTX 3 0. 0. 0. Q.
RADMTX 4 0 0 0.
RADMTX S o o
RADMTX 6 0
3
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NON-LINEAR STEADY-STATE PROBLEM ... K = F(T) JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT B'UL K DATA DECK ECHO

1 .. 2 ., 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10

S:)q.x;(i"'w#Axﬂ'vn.ﬂi;*:yl*(:r#w*ini9***#2'**#**4"*!#1'*i*****wvi**t*************#*‘**

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROSLEM TWO

$ TO PROBLEM SIX., PROBLEM SIX HAS THE COMDUCTIVITY AS A FUNCTION

$ OF TEMPERATURE.

3

$ MAKE THE CONDUCTIVITY OF MAT4 CARD 100G TEMPERATURE DEPENDENT.

S AT A TEMPERATURE OF 200 C, THE CONDUCTIVITY WILL BE 200 WATTS/MT-C ...
S AT A TEMPERATURE OF 300 C., THE CONDUCTIVITY WILL BE 250 WATTS/MT-C ...
$

MATT4 1000 2000

TABLEM1 2000 +TM1
+TM1 200. 1. 300. 1.25 ENDT

3

$-rx.*xyxn-*ww****w*vx*tr:v*ti**#**ww:***n*:&*i*****it»art************ﬂi*l*#*ttttt
S END OF BULK DATA wokkradomrskora sk sk o g ko obde o dok ok v ook b %0 b oF ok #00 % % 500wk dok wok % ok ook ok
Gom e e kK kK K K K K K K Or e dkor K O kK K ok KW Rk ok R r o sk R K s KOr ok ok R R o RO W
$

ENDDATA

TOTAL COUNT= 120

*¥x USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED,XSORT WILL RE-ORDER DECK.
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NON-LINEAR STEADY-STATE PROBLEM

CARD
COUNT
1-
2_
3-
4-
5.
6.
7-
8_
g..
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
44 -
45-
46-
47 -
48-
49-
50-
51-

1
CHBDY
+CONVEC
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
cQuap2
CcQuAD2
CQuAaD2
CROD
CRCD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
MATA
MAT4
MATT4
MPC
MPC
PARAM
PARAM
PARAM
FARAM
PH3DY
PHBDY
PQUAD2
PROD
RADLST
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
SLOAD
SLOAD
SLOAD
SLOAD
sPct
TABLEM1
+TM1

60

WONOU LW =

100
200
300
400
500
600
700
30

40

S0

N =
oo

300
30C
300
300
100
2000
200.

K= F(T)

S*ORTED

3 .. 4

3GC LINE

100

2000 AREAS
20G0 AREA4
2000 AFEA4
2000 AREA4
2000 AREA4
2000 AREA4

2C0 1
200 2
200 3
100 10
100 9
0.0
i
.2
.3
0.0
1
.2
.3
0.0
0.0
-.05
200.
200.
2000
9 1
10 1
.0Co1
8
5.685E-8
273.15
3000 -.314
1600 .01
1000 .001
300 400
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0
1 4.
3 8.
5 4.
7 8.
1 100
1. 300.

BULK

- .

COO0OO0OONDWNNOUIWR =

[P,
ocooco

.80

ooocowm
[sNeRoNeNe]

[N RN V]

(4,30

W1 O~NN DWW

[eNeNoNaNoNoNaloNaNoNa)
OO0 00000000

Ooo®™
[aNoNoNal

bHobHw

ENDT

JANUARY

DATA

7

~NoOoubhwnnOad

1, 1976 NASTRAN 12/31/74 PAGE
ECHO
8 .. 9 .. 10 .

+CONVEC

5

[

7

1

2

3
ALUMINUM

-1,

-1,

0.0
+Th1
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s

EEr
HAS

ook

HAS

L )

HAS

ok or

HAS

wkox

HAS

ok

HAS

&k

NON-LINEAR STEADY-STATE PROBLEM K F(T) JANUARY 1, 1976  NASTRAN 12/31/74
SORTED BULK DATA ECHO
CARD
COUNT . 1 .. 2 .. .. 4 5 6 7 8 9 10
52- TEMP 400 100 300.
53- TEMFD 400 300.
ENDDATA
*¥NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM<+=
USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE
USER INFCRMATION MESSAGE 6 ELEWMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99
USER INFORMATION MESSAGE 2023, B = 3
c = 0
R = 2
USER INFORMATION MESSAGE 2027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS O SECONDS.

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING NESSAGE 2169, THE FORM
NOT BEEN SET CR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSHGE 2169. THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESS,GE 2163, THE FORM
NOT BEEN SET OR IS5 OF ILLEGAL VALUE.

SYSTEM WARNING MESSACGE 2169,
NOT BEEN SET OR IS OF

THE FORM
ILLEGAL VALUE.

SYSTEM WARNING MESS:.GE 21&9., THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

PARAMETER AS GIVEN TO

IT HAS BEEN RESET =

PARAMETER AS GIVEN TO

IT HAS BEEN RESET =

PARAMETER AS GIVEN TO

IT HAS BEEN RESET =

PASARMETER AS GIVEN TO

IT HAS BEEN RESET =

PARAMETER AS GIVEN 7O THE

IT HAS BEEN RESET =

PARAMETER AS GIVEN 7O THE

iT HAS BEEN RESET =

USER INFORMATION MESSAGE 3028, B8 = 4
C = 3
R = 7

USER INFORMATION MESSAGSE 3027, UNSYMMETRIC

BEAR
CBAR

non
o Ut

THE

THE

THE

THE

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

MOOULE

MODULE

MODULE

MODULE

MODULE

MODULE

DECOMPOSITION TIME ESTIMATE IS

FOR

FOR

FOR

FOR

FOR

FOR

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

O SECONDS.

HKFF

HKSF

HKFS

HKSS

HRFN

HRSN

PAGE
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DIAG 18 OuUTPUT FROM SSGHT

ITERATION EPSILON-P LAMBDA- 1 EPSILON-T
LA B R R A R R RN S P R T P
1 7.890701E-02
2 5.685221E-03 1.539461E 01 5.038404E-04
3 9.086095E-04 6.397292E 00 2.097907E-0C4
4 1.521550€-0¢ 6.026622E 00 3.736917E-CS

¥** USER INFORMATION MESSAGE 2086,

ENTERING SSGHT EXIT MODE BY REASON NUMBER

1

{ NORMAL CONVERGENCE )
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POINT

NON-LINEAR STEADY-STATE PROSLEM

1D. TYPE D VALUE
1 S 2.735178E 02
7 S 2.232828€ 02

100 S 3.600000E 02

K F(T)

TEMPERATURE

ID+1 VALUE
2.516375E 02
2.144910E 02

ID+2 VALUE
2.232828E 02
2.735178E 02

JANUARY

VECTOR

ID+3 VALUE
2.144910E 02
2.735178E 02

1. 1976 NASTRAN 12/31/74

1044 VALUE
2.735178E 02

ID+5 VALUE
2.516375E 02

PAGE
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NON-LINEAR STEADY-STATE PROBLEM ...

K a F(T) JANUARY
LOAD VECTOR
POINT 1D, TYPE 10 VALUE ID+1 VALUE 1042 VALUE ID+3 VALUE
1 S 4.000000E GO 8.0000C0OE 00 8.000000E 00 4.000000E GO
7 S 8.0CC0O00E 00 4.000000c 00

1, 1978

ID+4 VALUE
4 .000000E 00

NASTRAN 12/31/74

ID+5 VALUE
8.000000E 00

PAGE

9
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NON-LINEAR STEADY-STATE PRCELEM

FORCES
POINT 1ID. TYPE 1D VALUE
100 S 1.6€3081E 02

K

0O F

F(T)

SINGLE -

ID+1 VALUE

ID+2 VALUE

POINT

JANUARY

ID+3 VALUE

1, 1976 NASTRAN 12/31/74

CONSTRAINT

ID+4 VALUE ID+5 VALUE

PAGE

10



NASTRAN LCADED AT LOCAION 120720

€1-9

TIME 70 GO = 59 CPU SiC.. 239 1/G SEC.

* 0 CPU-SEC. 0 ELAFSED-SEC. SEM! BEGN

* 0 CPU-SEC. 0 EL4PSED-SEC. SEMT

* 0 CPU-SEC. 3 ELAPSED-SEC. NAST

# 0 CPU-SEC. 3 ELAPSED-SEC. GNFI

* 0 CPU-SEC. 3 ELAFSED-SEC. XCSA

* 1 CPL-SEC. 6 ELAPSED-SEC. IFP1

* 1 CPU-SEC. 9 ELASSED-SEC. XSOR

» 1 CPU-SEC. 15 ELARSED-SEC. DO IFP

* 2 CPU-3EC. 34 ELAFSED-SEC. END IFP

* 2 CPU-SEC. 33 ELASSED-SEC. XGPI

* 3 CPU-SEC. 40 ELAPSED-SEC. SEM1  END

. 3 CPU-SEC. 41 ELAFSED-SEC. --<-  LINKNSO2 ---
= 22 1/0 SEC.

LAST LINK DID NOT USE 0 BYTES OF OPEN CORE

» 3 CPU-SEC. 43 ELAPSED-SEC. --<- LINK END ---
» 3 CPU-SEC. 44 ELAFSED-SEC. XSFA

. 3 CPU-SEC. 45 ELEPSED-SEC. XSFA

* 3 CPU-SEC. 45 ELAPSED-SEC. 2 GP1 BEGN
. 3 CPU-SEC. §3 ELAFSED-SEC. 2 GP1 END
* 3 CPU-SEC. 53 ELLPSED-SEC. 5 GP2 BEGN
* 3 CPU-SEC. $4 ELAPSED-SEC. 5 GP2 END
* 3 CPU-SEC. 55 ELAPSED-SEC. 7 PLTSET BEGN
* 3 CPU-5EC. 56 ELAPSED-SEC. 7 PLTSET END
* 3 CPU-SEC. 58 ELAFSED-SEC. 9 PRTMSG  EEGN
* 3 CPu-SEC, 58 ELAPSED-SEC. 8 PRTHSG END
* 3 CPU-SEC. 59 ELAPSED-SEC. 10 SETVAL BEGN
* 3 CFU-SEC_. 59 ELAFSED-SEC. 10 SETVAL END
* 3 CPU-SEC. 61 EL4PSED-SEC. 18 GP3 BEGN
* 4 CPU-SEC. 72 ELAPSED-SEC. 18 GP3 END
» 4 CPU-SEC. 73 ELAPSED-SEC. 20 TA1 BEGN
* 4 CPU-SEC. 88 ELAPSED-SEC. 20 Ta1 END
* 4 CPU-SEC. 83 ELAPSED-SEC. === LINKNSG3 ---
= 52 1/0 SEC.

LAST LINK DIG NOT USE 41823 BYTES OF OPEN CORE

* 4 ¢pU-SEC. 91 ELAF3ED-SEC. <-=- LINK END ---
* 4 CPU-SEC. 94 ELAFSED-SEC. 24 SMA1 BEGN
* 4 Cpu-SEC. 97 ELAPSED-SEC. 24 SMA1 END
* 4 CPY-SEC. 98 ELAPSED-SEC. ---- LINKNSO5 ---
= 57 1/0 SEC.

LAST LINK DID NOT USE 23308 EYTES OF OPEN CORE

* 4 cPU-5EC. 100 ELLPSED-SEC. ~-=- LINK END ---
* 4 CPU-SEC. 100 ELAPSED-SEC. 27 RMG BEGN
’ 4 CPU-3EC. 103 ELAPSED-SEC. 30C0  MP

« 4 CPU-SEC. 104 ELARSED-SEC. SDCO  MP
* 4 CPU-SEC. 105 ELAPSED-SEC. FBS
* 4 CPU-SEC. 108 ELAPSEC-SEC. FBS
* 4 CPU-SEC. 107 EL2PSED-SEC. MPYA D

METHOD 2 NT,NBR PASSES =  1.EST. TIME = 0.
* S CFU-SEC. 108 ELAPSED-SEC. MEYA D
* 5 CPy-SEC, 108 ELAPSED-SEC. TRAN POSE
* § CPU-SEC. 109 ELARSED-SEC. TRAN POSE
. S CPU-SEC. 109 ELAPSFD-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1,EST. TIME = 0.

* 5 CPU-SEC. 170 ELAPSED-SEC. MPYA D
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*
*

mnm % x x % % %

" oe ¥ %

* ¥ % % X

A

* -

* *®

[ I R B A B

L

5 CPU-SEC.

5 CPU-SEC.

73 1/0 SEC.
LAST LINK DID NOT USE

5 CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

84 1/0 SEC.
LAST LINK DID NOT USE

5 CPU-SEC.

5 CPU-BEC

S CPU-SEC.

5 CPRU-SEC.

83 1/0 SEC.
LAST LINK DID NOT USE

CPU-SEC.

CPU-SEC.

CPU-SEC,

CPU-SEC.

CPU-SEC.

(VNSRS VIR E

aouio,m

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

(s, e) [ N6

CPU-5EC.
Cpu-SEC.

[N}

7 CPU-SEC.
7 CPU-SEC.

CPU-SEC.
CPU-SEC.

~N =~

7 CPU-SEC.
7 CPU-5EC.
7 CPU-SEC.
107 1/0 SEC.
LAST LINK DID NOT USE
CPU-5EC.
CPy-SEC.
CPU-5EC.
CPU-SEC.
CPU-SEC.
CPu-5EC,
CPU-SEC.
CPU-SEC.
CPU-5EC.
CPU-SET,
Cry-SEC.
CPU-3EC.
CPL-SEC,
CPU-SEC.
118 1,0 SEC.
LAST LINK DID NOT USE
8 CPU-3EC.
8 CPU-SEC.
8 CPU-3EC.
3 CPU-SEC.

WOWWWWWBO®Or~NI~N~

113
115

119
119
(27
127
128

152
132
102
153

126
136
139
139
141

142
142
143

143

144
148

147
t47

148
148

149
149
150

155
155
1536
1538
158
138
159
159
160
1150
161

152
154

165

167
167
171
172

ELAPSED-SEC.
ELAPSED-SEC.

3156C BYTES OF
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.

756084 EYTES OF

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

74704 BYTES OF OPEN CORE

ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELLPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.

68372 BYTES OF CPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELLPSED-SEC,
ELLPEED-SEC.
ELAPSED-SEC.
ELAFSED-SEC,
ELLPSZC-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

27

OPEN CORE
g2
32
38
38

OPEN CORE
39
39

MPYA
MPY &4

NMPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
44

50
30
51
51
XSFA
XSFA
52
52
55
DECO
DECG
55

£9592 BYTES OF OPEN CORE

ELaPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.

59
59
63

RMG END

LINKNSO4 ---
LINK END ---
GP4 BEGN
cpP4 END

GPSP BEGN
GPSP END

LINKNS14 ---
LINK END - -~
OFP BEGN
ofp END

LINKNSO4 ---
LINK END ---
MCE1 BEGN
MCE1 END

MCE2 BEGN
a}

METHOD 2 NT.NBR
D

D

METHOD 2 T
D

D

METHOD 2 T .NBR
D

D

METHOD 2 NT NBR
D

NBR

D

METHOD 2 T ,NBR
D

D

METHOD 2 T ,NBR
D

MCE2 END
LINKNSQ7 - -~
LINK END ---
VEC BEGN
VEC END
PARTN EEGN
PARTN END
PARTN BEGN
PARTN END
DECOMP  BEGN
rap

Mp

DECOMP  END
LINKNSO5 ---
LINA END ---
SSG1 BEGN
535Gt END
55G2 BEGN

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

1.EST.

1.EST.

1.EST.

1,EST.

1.EST.

1t EST.

TIME -

TIME

TIME

TIME

TIME

TIME
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G1-9

IR

* 8 CPU-SEC.

CPU-SEC.
CPU-SEC.

*
o @

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

152 1/0 SEC.
LAST LINK DID NOT USE

9 CPU-SEC.

9 CPU-SEC.

3 CPU-SEC.

9 CPU-SEC.

159 170 SEC.
LAST LINK DID NOT USE

9 CPU-SEC,

9 CPU-SEC.

9 GPU-SEC.

9 CPU-SEC.

167 1/0 SEC.
LAST LINK DID NOT USE

10 CPU-SEC.

10 CFU-SEC.

10 CPU-SEC.

10 Chu-SEC.

173 1/0 SEC.
LAST LINK DID NOT USE

10 CPU-SEC.

10 CPU-5EC.

10 CPU-SEC.

10 CPU-SEC.

185 1/0 SEC.
LAST LINK DID NOT USE

* 10 CPU-SEC.

* 1D CPU-SEC.

* 10 CPU-SEC.

* 10 CPU-SEC.

LI 2N
WYY wo

o * % % x

Ho% & % %

n o % X %

= 187 1/0 SEC.
LAST LINK DID NOT USE
AMOUNT OF OPEN CORE N

173 ELAPSED-SEC.

1734 ELAPSED-SEC.
177 ELAFSED-SEC.

178 ELAPSED-SEC.
178 ELAPSED-SEC.
178 ELAPSED-SEC.
1¢3 ELAPSED-SEC.
‘e84 ELAPSED-SEC.

24432 BYTES OF
200 ELAPSED-SEC.
200 ELAPSED-SEC.
201 ELAPSEC-SEC.
2Ct ELAPSED-SEC.

73552 BYTES OF
207 ELAFSED-SEC.
207 ELAPSEC-SEC.
210 ELAPSED-SEC.
210 ELAPSED-SEC.

25488 BYTES OF
216 ELAFSED-SEC.
216 ELAPSED-SEC.
217 ELAPSED-SEC.
2°8 ELAPSED-SEC.

68004 BYTES OF
225 ELAPSED-SEC.
205 ELAPSED-SEC.
225 ELAPSED-SEC.
225 ELAPSED-SEC.

338858 BYTES OF
235 ELAFSED-SEC.
235 ELAPSED-SEC.
235 ELAPSED-5EC.
236 ELAPSED-SEC.

74704 BYTES OF
OT USED =

MPYA D

METHOD 2 T ,NBR
MpYa D
MPYA D

METHOD 2 NT,NBR

MPYA T

63 55G2 END
68 SSCHT BEGN
66 SSGHT END

----  LINKNSOS ---
OPEN CORE

---- LINK END ---

71 PLTTRAN BEGN

71 PLTTRAN END

--=- LINKNS13 ---
OPEN CORE

~--- LINK END ---

74 SDR2 BEGN

74 SDR2 END

---- LINKNS14 ---
OPEN CORE

«--+ LINK END ---

75 Ofp SEGN

75 OFP END

---- LINKNS13 ---
OPEN CORE

---- LINK END ---

77 SDRHT BEGN
77 SDRHT END

«--- LINKNS14 ---
OPEN CORE

---- LINK END ---

78 OFP BEGN

78 OFP END

92 EXIT BEGN

OPEN CORE

OK BYTES

1.EST.

1.EST.

TIME

TIME
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JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

NASTRAN EXECUTIVE CONTROL DECK ECHO

$
54v:nki_vtvt*uu-‘xx*x~)ili.ita'bﬁ*wir*****r*x*a._-yxx-nr#zr*u»w:«-‘cwlw#*rnw*n***wv*v:p*iv:
$ START OF EXECUTIVE CdNTROL A w KW Ao kWK AT HNEHK RN N F gk ko kA kohw WK mowk rk kok A w A
G w ko KK Y ke kA RNy A XKW R KA WA K < KK A KA RN XA KA N F Rk XK KKK RO R H
$

ID CLASS PROBLEM SEVEN, C.E. JACKSON

b

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED
S

APP HEAT

$

$ THE NON-LINEAR STEADY-STATE SOLUTION ALGORITHM IS TO BE USED
$

SoL 3

$

$ REQUEST FOR DIAGNOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ PRODUCES OUTPUT OMLY FOR SOL 3

$

CIAG 18

"CEND
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NON-LINEAR STEADY-STATE PROBLEM ... H

F(T) JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

CASE CONTROUL DECK ECHO

X%

P H s A A M W TR A AT R A A A A AR XTI A AT I A AT K A AN N A A T AR AR TR RF AT R A E IR AN KRR KA
S END OF EXECUTIVE CONTROL --- START CASE CONTROL H#7¥=dsswsdskskoxshasnskhusnhx
silTrtvx:urvx:-ul~1i*ildf*lJl'ixtlt*xt*i"wil)*’*#*4’*k‘!1*****?*"!*!*********‘
3 -

TITLE= NON-LINEAR STEADY-STATE PROBLEM ... H = F(T)
3

S SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT .NCLUDE HEADINGS AT TOP OF PAGE)

+-t

NE=51

REQUEST SORTED AKD UNSORTED OUTPUT
IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

MAAAR BT Y

CHO=BOTH

n

<

$ SZLECT THE SPC, MPC, AND LOAD SETS TO BE USED IN THIS SOLUTION
$

SPC=100

MPC=200

LOAD=Z00

3 .
$ SELECT THE TEMPERATURE SET WHICH IS AN ESTINATE OF THE FINAL SOLUTION VECTOR

MP(MATERIAL)=400

m

w

CLECT THE OUTPUT DESIRED (TEMPERATURES. LOADS, AND CONSTRAINT POWERS)

“rn oy A

QUT=UT

THERMAL=ALL

CLOLD=ALL

SPCrF=4lLlL

3
$'-l--A»*111-1!&)w****’vtAi??a(k**:ii**47:*i*#*t*******‘**¥******************P*K
% END CASE CONTROL --- START EBULK DATA 4% vk dorkokok v sk koo 30k ok okok 30k ok koo ko o ok o % ok
S‘A-4J!wt%»¥#¥~44tv*ir'*1¥*i'*‘l¥*4itx¥~trlitvn**it*****#*K**#*****l***'t**#'**!
$

BEGIN BULK
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NON-LINEAR STEADY-STATE PROBLEM ... H = F(T) JANUARY 1., 1976 NASTRAN 12/31/74 PAGE 3

INPUT 8 ULK DATA O ECK ECHO

.t .. 2 .. 3 .. 4 .. 5 .. 6 .. T .. 8 .. 9 .. 10 . .
$ :
$ UNITS MUST BE CONSISTENT )
$ IN THIS PROBLEM, METERS. WATTS, AND DEGREES CELSIUS ARE USED

s )
$ .

$ DEFINE GRID POINTS

s

GID 1 0. 0. 0.

GRID 2 1 0. 0.

GRID 3 2 0. 0.

GRID 4 3 0. 0.

GRID 5 0. R 0.

GRID 6 .1 .1 Q.

GRID 7 .2 1 0.

GRID 8 .3 1 0.

GRID 9 0. .2 c.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

s

$ CONNECT GRID POINTS -

s .

CROD 10 100 10 2 ‘
CRGD 20 100 9 6

COUAD2 30 200 1 2 € 5

CoUAD2 40 200 2 3 7 6

CQUAB2 50 200 3 4 g 7

5

S DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

$

PROD 100 1000 .001

PQUAD2 200 1000 .01

s

$ DEFINE MATERIAL THERMAL CONDUCTIVITY

s

MAT4 1000  200. ALUMINUM
$

$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT 'H'

5

CHEDY 60 300 LINE 1 5 +CONVEC
+CONVEC 100 100

PHBDY 300 3000 .314

rAT4 3000  200.

s

$ DEFINE CONSTRAINTS

s

MPC 200 9 1 1. 5 1 -1,
MPC 200 10 1 1. 1 1 -1.
3

S DEFINE APPLIED LOADS

$

SLOAD 300 1 4. 2 8.
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NON-LINEAR STEADY-STATE PROBLEM ... H = F(T) JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHO

1. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10

SLOAD 260 3 8. 4 4.
SLOAD 300 5 4 6 e.
SLOAD 200 7 8. 8 a

$

R R R e R T T

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TwO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

$

$

$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

3

SFC1 100 1 100

L3

¢ RADIATION BOUNDARY ELEMENTS

5

CHBDY 200 20G0 AREA4 1 2 6 5

CHBDY 300 2000 AREA4 2 3 7 6

CHEDY 400 2000 AREAG 3 4 8 7
CHEDY 5G0 20C0 ARZA4 5 6 2 1

CHBDY €600 2060 AFEA4G 6 7 3 2

CHEDY 760 2000 AREAQG 7 8 4 3

S

$ EMISSIVITY OF RADIATING ELEMENT

S

PHEDY 2C00 .90

c

S ESTIMATE OF FINAL STEADY STATE SOLUT:ON VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL :

3

TEMP 400 100 300.

TEMPD 4C0 300.

%

S PARAMETERS CONTROLLING RADIATION LOADIMNG AND THE ITERATION LOOPING
S

FARAM TaBS 273.15

EARAM SIGMA 5.635E-8

PARAM MAXIT 8

PARAM EPSHT .0001

Gl

$ DEFINITION OF THE RADIATION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE

S

R4DLST 200 300 400 500 600 700

RADMTX 1 0. 0. 0. 0. Q. 0.
RADMTX 2 0. 0. 0. 0. 0.

RADMTX 3 0. 0 0. 0.

RADNTX 4 0 0 0.

RADMTX 5 0 0

RADMTX 6 0

$



9-L

NON-LINEAR STEADY-STATE PROBLEM ... H = F(T) JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DaTa DECK ECHO

T+ .. 2 .. -3 .. 4 .. 5 . & .. 7 .. B .. 9 .. 10

Brdmwronsmuxredkbknrra¥dnd waunh charas ¥ n bRk T H bR A s kA s kR A F AR KA KT kR

$ THE FOLLOWING BULK DATA CARDS WEREZ LDDED TO CONVERT PRCEBLEM TwO

$ TO FROELEM SEVEN. PROBLEM SEVEN HAS THE CONVECTIVITY AS A FUNCTION

5 OF TEMFERATURE.

%

$ HIAKE THE CONVECTIVITY OF MAT4 CARD 3000 TEMPERATURE CEPENDENT,

$ AT A TEMPERATURE OF 200 C. THE COWVECT 'ITY WILL BE 200 WATTS/MT-MT-C.
$ AT A TEMPERATURE OF 300 C, THE CONVECTIVITY WILL BE 250 WATTS/MT-MT-C.
$

MATTS 2000 2000

TABLEM1 2000 +TM1
+TA 200. 1. 300. 1.25 ENDT

S

Sv&.,,.z*&yr‘i*inAt*ka4ii#xxr1~kt~v14*ru*-*#*n;ﬁrtu*iv+iamtﬁa»*mtww-ix~*4*!1!#'
T END OF BULK DATA #hkwurwnwxrsd b uxa dstmp b xXnwma b nhs g5 d ¥k sk x xR Rk x A XX kA X AR H KK AN
GoXma v kor ok AR Ak ek Ak A Ay X KA RN A R AT RRKETF R B A Mk o kh w3 AR kR o KR kKR
ENDDATA

TOTAL COUNT= 120

*** USER INFORMATION MESSAGE 207, BULK DATA NOT SCRTED.XSORT WILL RE-ORDER DECK.
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NON- L INEAR STEADY-STATE PROBLEM ... H = f(T) JANUARY 1, 1976  NASTRAN 12/31/74 PAGE

SORTED BULK DATA ECHO

CARD
COUNT 1t .. 2 .. 3 .. 4 .. 5 .. 8 .. 7 .. 8 .. 9 .. 10 .

1- CHBDY 60 ace LINE 1 5 +CONVEC
2- +CONVEC 100 100

3- CHBOY 200 2000  AREA4 1 2 6 5
4- CHSDY  3CO 2000  AREA4 2 a 7 6
5- CHBDY 400 2000  AREA4 3 a 8 7
6- CHBDY 500 2000  AREp4 5 6 2 1
7- CHBDY 600 2000  AREA4 6 7 3 2
8- CHEDY  7GO 2000  AREA4 7 g 4 3
9- cQuab2 30 200 1 2 6 5

10- CQuAD2 40 200 2 3 7 6

11- cQuap2 50 260 3 4 8 7

12- CROD 10 100 10 2

13- CKCD 20 100 9 6

14- GRID 1 0.0 0.0 0.0

15- GRID 2 1 0.0 0.0

16- GRID 3 .2 0.0 0.0

17- GRID 4 .3 0.0 G.0

18- GRID 5 0.0 1 0.0

15- GRID 6 Ny .1 0.0

20- GRID 7 .2 1 .0

21- GRID 8 3 N 0.0

22- GRID  § 0.0 .2 0.0

23- GRID 10 0.0 - 0.0

24- GRID 100 -.05 .05 0.0

25- MAT4 1060 200. ALUMINUM
26- ¥AT4 3000 206,

27- MATT4 3000 2000

28- nec 200 9 1 1. 5 1 -1,
29- MPC 200 10 1 1. 1 1 -1.
30- PARAM  EPSHT  .000f

31- PARAM  MAXIT 8

32- PARAM  SIGMA  5.685E-8

33- PARAM  TABS  273.15

34- FHEDY 300 3000 .314

35- PHBDY 2000 .90

36- PQUAD2 200 1000 .01

37- PROD 100 1060 .001

38- PADLST 200 30 400 500 600 700

39- RADMTX 1 0.0 0.0 0.0 0.0 0.0 0.0
40- RADMTX 2 0.0 0.0 0.0 0.0 0.0

at- RLDNTX 3 0.0 0.0 0.0 0.0

42- SaDWTX 4 0.0 0.0 0.0

43- RADMTX 5 0.0 0.0

44- RADMTX 6 0.0

45- SLOAD 300 1 4. 2 &

45- SLOAD 300 3 8. 4 4

a7- SLCAD 300 5 4. 6 .

48- SLCAD 300 7 8. 8 .

a9- SPCT 1C0 1 100

50- TABLEM1 2000 +THA

51- +TH1 200. 1 300. 1.25  ENDT

L-L
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P

* ok x

EL R

* ko

HAS

* R

HAS

* ok

HAS

a w &

HAS

* ok

HAS

* ok ok

HAS

USER
USER

USER

USER

SYSTENM WARNING MESSAGE 2169,
NOT BEEN SET OR IS OF ILLEGAL valUE.

SYSTEM WARNING MESSAGE 2169,
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169,
NCT BEEN SET GR IS OF ILLEGAL vALUE.

SYSTEM WARNING MESSAGE 2169,

NON-LINEAR STEADY-STATE pROBLEM .. H = F(T)

CARD

COUNT
52-
53-

**NO ERRORS

INFORMAT 1ON

INFORMATION

INFORMATION

INFORMATION

SORTETD
. 2 .. 3 .. 4
TEMP 400 100 300.
TEMPD 400 300.
ENDDATA

FOUND -

MESSAGE
MESSAGE

MESSAGE 3023,

MIHSAGE 3027,

NOT BEEN SET OR IS OF ILLEGAL

SYSTEM WARNING MESSAGE 2169,
NOT BEEN SET OR IS OF

SYSTEM WARNING MESSAGE 2169,
NCT BEEN SET OR IS OF ILLEGAL VALUE.

USER

INFORMATION

MESSAGE 3028,

USER INFORMATION MESSAGE 3027,

EXECUTE NASTRAN PROGRAM=**

BULK

5

FULL INTERNAL SPACE NODE AVAILABLE

JANUARY 1

DATA

<]

1976

ECHO

8

6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A} LESS THAN 0.99

B 3
c ¢}
R 2

nouon

SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

THE FORM PARAMETER AS GIVEN TO

IT HAS BEEN RESET =

THE FORM PARAMETER AS GIVEN TO

IT HAS BEEN RESET =

THE FORM PARAMETER AS GIVEN T0

1T HAS BEEN RESET =

THE FORM PARAMETER AS GIVEN TO
VALUE,

IT HAS BEEN RESET =

THE FORM PARAMETER AS GIVEM TO
ILLEGAL VALUE.

IT HAS BEEN RESET =

THE FORM PARAMETER AS GIVEN TO

IT HAS BEEN RESET =

4 BBAR
3 CBAR
7

non
o

B
C
R

UNSYMMETRIC REAL

THE

THE

THE

THE

THE

TieZ

DECOMPOSITION

PARTITIONING
1

PARTITIONING
2

PARTITICNING
2

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

MODULE

MODULE

MODULE

MODULE

MODULE

MODULE

TIME ESTIMATEL IS

o}

FOR

FOR

FOR

FOR

FOR

FOR

SECONDS.

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

O SECONDS.

NASTRAN 12/31/74

QKFF
HKSF
HKFS
HKSS
HRFN

HRSN

PAGE

7
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DI1AG 18 cCuTPUT FROmM SSGHT

ITERATION

LAMBDA - EPSILON-T

1 6.318075E-02
2 5.180428E-03 1.240634E Ot 6.330256E-04
3 9.36%821E-04 5.6628538 00 2.75135CE-04
4 1.789647E-04 5.25C874E 00 5.648893E-05
¥% USER INFORMATION MESSAGE 3086, ENTERING SSGHT EXIT MODE BY REASON NUMBER 1 ( NORMAL CONVERGENCE )



01-4

NON-LINEAR STEADY-STATE PROBLEM

POINT 1ID.
1

7

100

TYPE
s
S
S

io VALUE
2.7866384E Q2
2.181812E 02
3.CO0COGE 02

H = F(T)

TEMPERATURE

ID+1 VALUE
2.519288E 02
2.079060E 02

ID+2 VALUE
2.181912E 02
2.786384E 02

JANUARY

VECTOR

ID+3 VALUE
2.079G60E 02
2.786384E (2

1, 1976 NASTRAN 12/31/74

ID+4 VALUE
2.786384E 02

ID+S VALUE
2.519288E 02

 PAGE

8
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NON-LINEAR STEADY-STATE PROBLENM ... H = F(T) JANUARY
LOAD VECTOR

POINT ID. TYPE D VALUE 1D+t VALUE ID+2 VALUE ID+3 VALUE

1 s 4.000C00E 00  8.GO00COE 00  8.00COO0E 00  4.000000E 00

7 S 8.CO0000E GO 4.000000E 00

1, 1976

10+4 VALUE
4.000000E 00

NASTRAN 12/31/74

1D+5 VALUE
8.000000E 00

PAGE

9
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POINT

NON-LINEAR STEADY-STATE PROBLEM

FORCES

iD. TYPE io VALUE
100 S 1.641228E 02

H F(T) JANUARY 1, 1976
J F SINGLE-POINT CONSTRAINT
10+1 vALUE 1D+2 VALUE ID+3 VALUE ID+4 VALUE

NASTRAN 12/31/74

ID+5 VALUE

PAGE

10
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GO % KA & % X A K R OF K K XX XK KR

EEE AR A S N % % % x

E I

NASTRAN LOADED AT LCCLATION JFAF2C

TIME TO GO = 59 CPU %EC., 249 [/0 SEC.
0 CPU-SEC. 0 ELAPSED-SEC SEM1  BEGN
0 CPU-SEC. O ELAFSED-SEC SEMT
0 CPU-SEC. 2 ELAPSED-SEC. NasST
0 CFU-SEC. 2 ELAPSED-SEC. GMFI
0 CPU-SEC. 2 ELAFSED-SEC. XCSA
0 CPU-SEC. 3 ELARSED-SEC. 1FP1
0 CPU-SEC. 6 ELLFSED-SEC XSOR
1 CPU-SEC. 10 ELLESED-SEC. DO IFP
1 CPU-SEC. 24 ELAFSED-SEC. END IFP
1 CRU-SEC. 24 EL4PSED-SEC. XGPI
3 CPU-SEC. 20 ELAPSED-5EC. SEM1 END
3 CFU-SEC. 30 ELAPSED-SEC. ----  LINKNSO2 ---
22 1/0 SEC.
LAST LINK DID NOT USE C BYTES OF OPEN CORE
3 CPU-SEC. 32 ELAFSED-SEC. ---- LINK END ---
3 CPU-SEC. 32 ELLFSED-SEC. XSFA
3 CPU-SEC. 3 ELAFSED-SEC. XSFA
3 CPU-SEC. 43 ELAPSED-SEC. 2 GP1 BEGN
3 CPL-SEC. 6 ELAPSED-SEC. 2 GP1 ERND
3 CPY-SEC. 19 ELAPSED-SEC. 5 GP2 BECGN
3 CPU-SEC. «Q ELZPSED-SEC. 5 GP2 END
3 CPU-SEC. «0 ELAFLED-SEC. 7 PLTSET BEGN
3 CPU-SEC. &1 ELASSED-SEC. 7 PLTSET ERD
3 CPU-SEC. w1 SLLPBES-SEC. 9 FRTMSG SECN
3 CFU-SEC. <2 ELAPSED-SEC. 9 PRTHSG EMD
3 CPU-SEC. £T ELAPSED-SEC, 10 SETVAL BEGN
3 CPU-SEC. 2 ELACSED-SEC. 10 SETVAL END
3 CPU-SEIC. 43 ELAFSED-SEC. 18 GP3 BECN
3 CPU-SEC. 53 ELLFSED-SEC. 18 GP3 END
3 CPU-SEC. 53 ELAFSID-SEC. 20 TA1 EEGN
3 CPU-SEC. 62 ELAFSED-SEC. 2C TA1 END
3 CPU-SEC. 63 ELAFSED-SEC. ----  LINKNSC3 ---
52 1/0 SEC.
LAST LINK DID NOT USE  4132¢ BYTES CF OPEN CORE
4 CPU-SEC. 66 EL~=SED-SEC. ---- LINK ERD ---
4 CPU-SEC. 66 ELAPSED-SEC. 24 SMA1 BEGN
4 CPU-SEC. 69 ELAFSED-SEC. 24 SMA1 END
34 CPRU-SEC. 70 ELAPSED-SEC. ---- LINKNSO5 ---
57 1/0 SEC.
LAST LINK DID NOT USE  233C& BYTES GOF OPEN CORE
4 CPU-SEC. BO ELADSED-SEC. ---- LINK END ---
4 CPU-SEC. §0 ELAFSED-SEC. 27 RMG BEGN
4 CPU-SEC. 8% ELLESED-SEC. SDCO NP
4 CPU-SEC. 84 ELAPSED-SEC. SDCO  MP
4 CPU-SEC. g6 ELAPSED-SEC. F2S
4 CPU-SEC. 83 ELAPSED-SEC. FBS
4 CPUL-SEC. 89 ELAPSED-SEC. MPYA D
JAETHOD 2 NT.NBR PASSES =
4 CPU-SEC. 90 ELAPSED-SEC. tPYs D
4 CPU-SEC. 90 ELLF3ZD-5EC. TRAN POSE
4 CrRU-SEC. 92 ELLFSED-SEC. TRAih  FOSE
4 CPU-SEC. 92 ELAFSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES =
4 94 ELLPSEC-SEC. MPya D

CPU-SEC.

1,EST.

1.EST.

TIME

TIME

"
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L

* X % ¥ [ B N

*

A x O¥ X

*

*

(LA

e % % % % A R X R K % R A

*

* % ¥

4 CPU-SEC.
4 CPU-SEC.
73 1/0 SEC.

6 ELAPSED-SEC.
98 ELAFSED-SEC.

LAST LINK DID NOT USE

4 CPU-3EC.
4 CPU-SEC.
4 CPU-SEC.
5 CPy-SEC.
5 CPU-SEC.
5 CPU-SEC.
84 1/0 SEC.

102
102
a7
(€3]
S

‘o

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

[ HE RS M )]

8

13

113

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

(LTRS¢ IOy 31

CPU-SEC.
CPU-SEC.

Ul g

CPU-SEC.
CPU-SEC.

U1 O

CPU-SEC.
CPU-SEC.

or

CPU-SEC.
CPU-SEC.

[N er]

53 CPU-SEC
7 CPU-SEC.

7 CRPU-SEC.
7 CFU-SEC.
7 CPU-SEC.
107 I/0 SEC.

117
117
120
120
122

3

a2
4

1

3 N

s

15

125

2

128
129
130
130
132

132
1323

LAST LINK DID NOT USE

CPU-SEC.
CPU-5EC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SE

cPU-SEC.
CPU-SEC,
CPU-SEC.
CFU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
118 1/C CEC.

AN N N N N N N N N N N N

LAST LINK DTO N

7 CrPU-aLC.
7 CPU-SCC.
7 CRU-3EC.
7 CPU-SEC.

138
138
138
149
1.1

Tt

142
142
144
1449
1444
146
148
149

3158C BYTES OF OFEN CORE
ELAFSED- SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELLPSED-SEC.
ELAPSED-SEC.

76084 BYTES OF GPEN CORE
113 ELAPSED-SEC.
v ELAFSED-SEC.
i ELAPSED-SEC.
115 ELAPSED-SEC.

74704 BYTES CF OPEN CORE
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.

ELAFSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELARSED-SEC.
LAFSED-SEC.

ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.

68372 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFPSED-SEC.
ELAPSED-SEC,
ELAPSED-SEC.

27

32
32
38
38

39
39

a2
42
44
MPYA

MPYA
NMPYA

MEYA
MEYA

MPYA
MPYA

irYA
MPYA

MPYA
MPYA

MPYA
a4

50
50
51
51
XSFA
XSFA
52
52
55
DECO
DECO
55

F GCPEN CCRE

59
59
€3

RMG END
LINKNSQ4 ---

LINK END ---
GP4 BEGN
GF4 END
GPSP BEGN
GPSP END
LINKNS14 ---

LINK END ---
OFP BEGN
OFP END
LINKNSO4 ---

LINK END ---
NMCE1 BEGN
WMCE1 END
MCE2 BEGN

D

METHOD 2 NT NBR
8}

D

METHOD 2 T
D

D

METHOD 2 T
D

D

METHOD 2 NT,NBR
D

D

METHOD 2 T .NBR
D

D
METHOD 2 T ,NBR
D

.NER

NER

MCE2 END
LINKNSO7 ---
LINK END ---
VEC BEGN
VEC END
PARTN BEGN

PARTN END

FARTN BEGN
PARTN END
DECOMP  BECN
VP

MpP

DECOMP  END
LINKNSOS ---
LINK END ---
55G1 BLGN
55G1 END
$5G2 BEGN

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

1.EST.

1.,EST.

1.EST.

t.EST.

TIME

TIME

TIME

TIME
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» 7 CPU-3EC.

* 3 CPU-SEC.
CPU-SEC.

*
do

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-5¢eC.

154 1/0 SEC.
LAST LINK DID NOT

3 CPU-SEC.

3 CPU-SEC.

8 CPU-SEC.

3 CPU-SEC.

160 1,/0 S&C.
LAST LINK DID NOT

3 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

163 I/0 SEC.
LAST LINK DID NCT

9 CPU-SEC.

9 CPU-SEC.

3 CPU-SEC.

g CPU-SEC.

177 1/0 SEC.
LAST LINK DID NOT

* 9 CPU-SEC.

* 9 CPU-SEC.
* 9 CPU-SEC.
¥

* % vox N

Wworew

N % * % % M % % * * n

* % w

9 CPU-SEC.

186 1/0 SEC.
LAST LINK DID NOT

* 3 CPL-SEC.

d 9 CPU-SEC.

* 9 CPU-3EC.

* g CPU-SEC.

= 185 I/0 SEC.
LAST LINK DID NCT

USE

USE

USE

USE

158 ELAPSED-SEC. MPYA
160 ELAPSED-SEC. MEYA
162 ELAFSED-SEC. MRYA
163 ELASSED-SEC. {(12YA
163 ELAPSED-SEC. €3
"(.3 ELaPSED-SEC. 65
&2 ELAPSED-SEC. 66
1£3 ELAFSED-SEC. .-
24403 BYTES OF OPEN CORE
190 ELAPSED-SEC. se--
190 ELADSED-SEC. 71
191 ELAPSED-SEC. 71

191

73552 BYTES OF OPEN CORE
197 ELAFSED-SEC .-
197 ELAPSCD-SEC. 74
20C ELAFSED-SEC. 74
200 ELAESED-SEC .-

25568 BYTES OF OPEN CORE
206 ELAPSED-SEC. .-
206 ELAPSED-SEC. 75
273 EL2PSED-SEC. 75
2°4 ELAPSED-SEC. LR

€6004 BYTES OF OPEN CORE
202 ELAPSED-SEC. .-
202 ELALESED-SEC. 77
223 ELAPSED-SEC. 77
303 E_LEEED-SEC. LR

39882 BYTES OF OPEN CORE
234 ELARSEZD-SEC .-
234 ELAFSED-SEC. 78
235 ELAPSED-SEC. 78
236 ELAPSED-SEC. 92

74753 BYTES OF COPEN CCRE

USED = OX BYTES

AMOUNT CF OPEN CORE NOT

ELAPSED-SEC.

D
METHOD 2 T ,.NSR PASSES
C
D
NETHOD 2 NT,NBR PASSES
D

55G2 END
SSGHT BEGN
SSCGHT END
LINKNSOB - --

LINK END - -
FLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ---

SDR2 BEGN
SDR2 END
LINKNS14 ---
LINK END ---
OFP BEGN
OFP END

LINKNS13 ---

LINK END ---
SDRHT BEGN
SCRRT END
LINANSi4 ---

LINK END ---
OFP BEGN
OFP END
EXIT EEGN

1. EST.

1,EST.

TIME

TIME
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JANUARY t, 1976 NASTRAN 12/31/74 PAGE

NAS TR AN EXECUTIVE CONTROL DECK ECHO

$

R R R R I N AR R T P AL S LR R L SR S AL L AR e

$ START OF EXECUTI'E CONTROL #+tmamvwrvormcn ot hm r s x A A o rh oy s w ad ko3 ¥k R A A b ahx
Py

Gr Mmoo mar e B Y N s T T s T T TR ¥

$

ID CLASS PROELEN EICHT. C.E. JACKSCN

%

g€ naxiIvds CPU TIME ZLLO#ED FOR THE JOZ

S

Time 10

S

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED
3

AP2 HEAT

S

S THE NON-LINEAR STEADY-STATE SOLUTION ALGORITHIN 1S TO BE USED
%

S0L 3

S

$ EQUEST FOR DIAGNOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ °RODUCES OUTPUT OMLY FOR SOL 3 -
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NON- LINEAR STEADY-STATE PROBLEM ... K = F(T) AND JANUARY 1, 1978 NASTRAN 12/31/74 PAGE
K = ANISOTROFiIC

CARD
COUNT

WO U hoN -

NN AR R = 2 b b b s -
DUV RFLWY 200 NOUVB™WNn =0

27
28

-
<

30
31
32
33
34
35
26
37
38

3
>

CASE CONTROL DECK ECHO

$

s,.-,1,».-,.»:--:::.4»::..a,_.:)-yw:a-n-..-.».4.',x-ﬁ»'&*w::~-u-ttn:\-x:—**sx*yiwv*#-nw-*

$ END OF EXECUTIVE CONTROL --- START CASE CONTROL *r4=vs»essisuwhbaxnsirrnxerons

s,lalv-*\.ci-l—v)-y.r:'.--‘-14!")4"#41‘-‘1:1'):Ixnial'!:i.rvil!*lt"!*'*‘*llw*i’**!l*'l*

$
TITLE= NCN-LINEAR STEADY-STATE PRCELENY ... K = F(T) AND
SUBTITLE= K = LNISCOTROPIC

$

$ SPECIFY 51 LINES OF DATA PER PAGE {DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
$

LINE=51

$

$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, OMNLY THE SCRTED BULK DATA WILL APPEAR
g,

ECHO=BOTH

SELECT THE SPC. MPC, AND LOAD SETS TO BE USED IN THIS SCLUTION

SRR AR R T

U
™ OO
ooiou
[
(SN Re)
[eRoN o]
Q

(o]

w
1
-
m
(]
v

THE TEMPERATURE SET WHICH IS AN ESTINMATE OF THE FINAL SOLUTION VECTOR
EMP{NATERIAL ;=400

SELECT THE CUTPUT DESIiRED (TEMPERATURES, LO~US. AND CONSTRAINT PCWERS)

"W e G e

OUTRUT
THERIFAL=ALL
QLOAD=ALL
SPCF=ALL

s

i
R R e A A R R L e e R L R P SRR Al

§ END CASE CONTRGL --- START BULK DATA 1-vswscssdmnyrasssddamnabbrsnsnsmxsnsssn

[ e R R R R L R e L E Ll R R LR

$
BEGIN BULK
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NON-LINEAR STEADY-STATE PROBLEM ... K = F(T) AND JANUARY 1, 19786 NASTRAN 12/31/74 PAGE 3
K = ANISOTROPIC

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10
5
$ UNITS MUST BE CONSISTENT
2 IN THIS PROBLEM, METERS. WATTS., AND DEGREES CELSIUS ARE USED
$
$ DEFINE GRID POINTS .
$
GRID 1 0. 0. 0.
GRID 2 1 0. 0.
GRID 3 2 0. 0.
GRID 4 3 0. Q.
GRID 5 o. A O.
CRID 6 a 1 0.
GRID 7 .2 I 0.
GRID 8 .3 .t 0.
GRID 9 0. .2 0.
CRID 10 0. -1 0.
GRID 100 -.05 .05 0.
3
S CONNECT GRID POINTS
%
CRQOD 10 160 10 2
CRCD 20 100 9 6
couab2 30 200 1 2 6 5
cQuap2 40 200 2 3 7 6
cQuaD2 50 200 3 4 8 7
S
$ DEFINE CROSS-SECTIONAL AREAS AND/CR THICKNESSES
3 .
FROD 100 1000 .0C1
PQUAD2 200 1000 .01
S

DEFINE MATERIAL THERMAL CONDUCTIVITY

3
3
S MAT4 CARD REMOVED TO PERWMIT ANISOTROPIC SPECIFICATION
$

$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’

S

CHEDY 60 300 LINE 1 5 +CONVEC
+CINVEC 100 100

PH3DY 300 3000 314

NMAT4 3000 2G0.

5

5 DEFINE CCNSTRAINTS

B

tPC 200 9 1 1. 5 1 -1,
NFC 200 10 1 1. 1 1 -1.
S

S DEFINE APPLIED LOADS

S

SLOAD 300 1 4. 2 8.
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NON-LINEAR STEADY-STATE PROBLEM ... K = F(T) AND JANUARY 1, 1976 NASTRAN 12/31/74 PAGE
K = ANISOTROPIC

INPUT BULK DATA DECK ECHO

. .. 2 .. 3 .. a4 .. 5 .. 6 .. 7 .. 8 .. s .. 10 .
SLOAD 300 3 8. 4 4.
SLOAD 300 5 4. 6 8.
SLOAD 300 7 8 8 4

S

S:x-«*;xt-*irtti:&:v‘*’a**nxi;*lil**')nl":txi**'ld*#l**ll‘i*#*-t*w*xi‘*i**#l#"*i

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWO. THE ONLY BULK DATA CAFD REMOVED FROM THE PREVIOUS SOLUTION WAS
3 THE SPC CARD

3

S

$ THIS SPCt1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
S

SPC1 100 1 100

S

$ RADIATION BOUNDARY ELEMENTS

$

CHBDY 200 2000 AREA4 1 2 6 5
CHBDY 300 2000 AFEA4 2 3 7 6
CHEDY 400 2000 AREA4 3 4 8 7
CHBDY 500 20GC0 AREA4 S 6 2 1
CHBDY €00 2000 AREA4 6 7 3 2
CHBDY 700 2000 AREA4 7 8 4 3
$

S EMISSIVITY OF RADIATING ELEMENT

$

FHBDY 2000 .90

S

$ ESTIMATE OF FINAL STEADY STATE SOLUTIOM VECTOR --- REFERENCED
S BY TEMP({MATERIAL) IN CASE CONTROL

$

TENP 400 100 300.

TEMPD 400 300.

K

S PARAMETERS CONTRCLLING RADIATION LOADING AND THE ITERATION LOOPING
B

PARAM TABS 273.15

PARAM S1Gva 5.685E-8

PARAM MAXIT 8

PARAM EPSHT . 0001

S

S DEFINITION OF THE RADIATION MATRIX

$ ALL OF THE RADIATICN GOES TO SPACE

3

RADLST 200 300 400 500 600 700

RADMTX 1 0. 0. 0 G. Q. 0.
RADMTX 2 0. 0. o] 0 o}

RADMTX 3 0. Q. o} ~

RADMTX 4 0. 0. 0

RADMTX 5 c. 0.

RADMTX 6 0.

3
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K = ANISQTROPIC

“OTAL

¥x* USER INFCRMATION MESSAGE

NON-LINEAR STEADY-STATE PROBLEM . K - F(T) AND JANUARY 1. 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHDO

. 1. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
5ln:ti".iAll:(wﬂ’w*;-iﬁ'!*l»«w"‘xv4ii*lrz'l"’*x#d’"’l‘*x»r!"*)k41l*‘*l1*11!1*?7***!*‘***!**'
3 THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM TWO

¢ TC PRCELEM EIGHT. PROSLEM EIGHT HAS CONDUCTIVITY

$ AS A FUNCTION OF TEMPERATURE. AND THE CONDUCTIVITY IS ANISOTROPIC ALSO

&

% THE FOLLCWING CARD REPLACES MAT4 CARD 1000 IN THE BULK DATA

S

WATS 1000 200. 200.

3 THE CARDS AFTER IT SPECIFY THE TEMPERATURE DEPENCENCE

s

MATTS 1000 5000 6000

TABLEMI 3000 +TM3
+703 200. 1. 300. 1.25 ENDT

TABLEM1 8000 +TM4
+TNG 200. 0. 300. 0. ENDT

g

L N R R N A R N P Y R T R T TR PR ]
% END OF EULK DATA IS A PSSR AN EEE RS R NS S R EEPE R SRS P R EEE SRS RS FEEE SRS RS
S.~»-4A,.,-,-w:.--:-k.a4.***1:4**:«~4t:**:4***iwwx**x.\'v*»xiv—'tqni*#*:tx*xvitm***w*i!*t#*

NDDATA

COUNT= 124

207, BULK DATA NOT SORTED.XSORT WILL RE-.RDER DECK.
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NON- LINEAR STEADY-STATE PROBLEM ...
K = ANISOTROPIC

CARD
COUNT
1-
2-
3-
4.
5-
6-
'7-
S-
9-
10-
11-
12-
13-
14-
15~
16-
17-
18-
19-
20-
21-
22-
23-
249-
25-
26-
27-
. 28-
'4 29-
’ 30-
31~
32-
33-
34-
35-
36~
37-
38-
39-
40 -
41-
42-
43~
44 -
45-
46-
47-
48-
49-
50-
51-

1
CHEDY
+CONVEC
CHBDY
CHBDY
CHBDY
CHEDY
CHBDY
CHEDY
cQuap2
cQuap2
cQuap2
CROD
CRGD
CRID
GRID
GRID
GR1D
GRID
CRID
GRID
GRID
GRID
GRID
GRID
MAT4
MATS
MATTS
wmecC
MPC
PARAM
PARAM
PARAM
PARAM
PHBDY
FHEDY
PQUAD2
FROD
RADLST
RADMTX
RACMTX
RACMTX
RACMTX
RADMTX
RADMTX
SLOAD
SLOAD
SLOAD
SLOAD
SPC1t
TABLEM1
+ThM3

60

100
200
300
400

K = F(T) AND
SORTE
. 3 . 4
300 LINE
100
2000 AREA4
2600 APEA4
2000 AREA
2000 AREA4
2000 AREA4
2000 AREL4
200 1
200 2
200 3
100 10
100 9
0.0
1
.2
.3
0.C
A
.2
.3
0.0
0.0
-.05
200.
200.
000
g 1
10 1
. G001
8
5.685E-8
273.15
3000 .314
1600 .01
1000 .001
300 400
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0
1 4.
3 8.
5 4,
7 8.
1 100
1. 300.

@O hN

OO O0O0OMNMNDWN~NOUNWRN —

[eNéNaNw]

oocoocu
OCOoO0O0

K

M hH WA wm .

=1

[eNeNeNeNoNoRoNeNoNeRea)
CO0QOO0OO0OO000O

=N AN
oo
[eNe]
o

Qooo
[=NeoNeNel

LO MO

ENDT

DATA

JANUARY -1, 1976  NASTRAN 12/31/74 PAGE

ECHO
7 .. 8 .. 9 .. i0 .

+CONVEC

6 5

7 6

8 7

2 1

3 2

4 3

5

6

7

1 1.

1 -1.

700

0.0 0.0

0.0
+TM3

6
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¥ Mk

]

PR

HAS

»¥or

HAS

Fav

HAS

NON-LINEAR STEADY-STATE PROBLEM K = F(T) AND JANUARY 1, 1976
K = ANISOTROPIC
SORTED BULK DATA ECHO
CARD
COUNT 1., 2 3 .. 4 5 6 7 8 9 ..
52- TABLEMT 6000 +TM4
53- +Th4 200. G. 300. 0. ENDT
54- TEMP 4G0 100 30C.
55- TENPD 400 300C.
ENDDATA -
**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM**
USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE
USER INFORMATION MESSAGE 6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99
USZR INFORMATION MISSAGE 3023, B = 3
C = 0
R = 2
USER INFCRMATION MESSAGE 3027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS O SECONDS.

SYSTEM WLRMING MESSAGE 2163, THE FORM
NOT 3EEN SET OR 1S5 OF ILLEGAL VvALUE.

THE FORM

SYSTEM WARN
3 R IS OF ILi=GAL VALUE.

=G MZSSAGE 2189,
NOT EBEEN ¢}

1
ET

SYSTEM WARNING MESSAGE 21£9, THE FORM
NCT BEEN SET OR IS5 oF ILLZG4L VALUE,

SYSTEM WARNING MESSAGE 2129, THE FORM
NOT BEEN SZT £R IS uir TLLEGAL VALUE.
SY3TEL WARNINLG NES3.GE 2163, THE FORM
NOT BEEN SET GR IS5 OF ILLEGAL vaLUE,
SYSTEM WARNING MESSAGE 2185, THE FORM
NOT BEEN SET GR IS OF ILLEGAL VALUE.
USER INFORNMATIOM MeSSLGE 5028, B
c

R

oo

PARAMETER AS GIVEN TO
1T HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS EEEN RESET =

PARAMETER AS GIVEN TO
IT +i4S BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PLRAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER A5 GIVEN TO
IT HAS BEEN RESET =
4 BEEAR ® 5
3 CBaR = 0
7

THE

THE

THE

THE

THE

THE

PLRTITIONING
1

PARTITIONING
2

PARTITIONING
2

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

MODULE

MODULE

MODULE

MOCULE

MODULE

MCDULE

FOR

FOR

FOR

FOR

FOR

FOR

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

10

NASTRAN 12/31/74

HKFF

HKSF

HKFS

HKSS

HRFN

HRSN

PAGE-
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**& USER INFORMATION MESSAGE 3027,

UNSYMMETRIC

REAL

DECOMPOSITION TIME ESTIMATE 1S

O SECONDS.
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DI AG 18 QUTPUT FROM SSGHT

ITERATION EFSILON-P LAMBEDA-1 EPSILON-T
1 7.8¢C
2 5.8%5: 1.529461E C1 5.038404E-04
3 9.¢23 6.397274E OC 2.097920E-04
4 1.51¢& 6.0273845E 00 3.735893&-05

*hx USER INFORMAT:ION MISSAGE 3086,

ENTERING SSGHT EXIT MODE BY REASON NUMBER

1

( NORMAL CONVERGENCE )



NON-LINEAR STEADY-STATE PROBLEM ... K = F{T) AND JANUARY
K = ANISOTROPIC

TEMPERATURE VECTOR

POINT ID. TYPE 5 VALUE ID+1 VALUE ID+2 vaLUe ID+3 VALUE
1 S 2.735178E 02 2.516375E 02 2.232829E C2 2.144910E 02
7 S 2.232829E 02 2.144910E 02 2.735178E C2 2.735178E 02

100 S 3.000000E 02

11-8

1. 1976 NASTRAN 12/31/74

ID+4 VALUE
2.735173E 02

ID+5 VALUE
2.516375E 02

PAGE

s e

Dfaessee s
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NON-LINEAR STEADY-STATE PROBLEM ... K = F(T) AND JANUARY
K = ANISOTROFRIC

LOAD VECTOR

POINT 1ID. TYPE. D VALUE 1D+1 VALUE ID+2 VALUE ID+3 VALUE
1 S 4 .CO0000E 00 8.000000E 00 8.000000E 00 4 .000000E-00
7 S 8.0G0000E 00 4.000000E 00

1. 1976 NASTRAN 12/31/74

1D+4 VALUE
4.000000E 00

ID+5 VALUE
8.000000E 00

PAGE
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NON-LINEAR STEADY-STATE PROBLEM
K = ANISOTROPIC

FORCES
POINT 1ID. TYPE 1D VALUE
100 S 1.663081E 02

K = F(T) ANB

O F SINGLE-POINT

ID+1 VALUE ID+2 VALUE

JANUARY

ID+3 VALUE

1, 1976 NASTRAN 12/31/74

CONSTRAINT

10+4' VALUE 1D+5 VALUE

PAGE

10
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NASTRAN LCADED AT LOCATION CFAF20

TIME YO GG = 5% CPU SEC.., 239 1/0 SEC.

. O CFU-SEC. 0 ELAP3ED-SEC. SEM1 BEGN

. Q0 CPU-SEC. 0 ELAFSED-SEC. SEMT

» O CPU-SEC. 2 ELAFSED-SEC. NAST

* 0 CPU-SEC. 3 ELASSED-SEC. GNE]

" 0 CPU-SEC. 3 ELLFSED-SEC. XCSA

> 0 CFU-SEC. 4 ELAPSED-SED. 1FP1

hd 0 CPU-SEC. 7 ELAPCED-SEC. XSOR

* 1 CPU-SEC. 12 ELAPSED-SEC. DO IFP

* 1 CPU-SEC. 23 ELAFSED-SEC. END IFP

¥ 1 CPU-SEC. 23 ELAFSED-SEC. XGP1

x 2 CPU-SEC. 28 ELAPSED-SEC. SEM1  END

* 2 CPU-SEC. 29 ELAPSED-SEC. - LINKNSO2 ---
= 22 1/0 SEC.

LAST LINK DID NOT USE C BYTES OF OPEN CORE

* 3 CPU-SEC. 31 ELAPSED-SEC. s LINK END ---
* 3 CPU-5EC. 31 ELAPSED-SEC. XSFA

" 3 CPU-SEC. 2 XSFA

- 3 CPU-SEC, a2 2 GP1 BEGN
* 3 CPU-SEC. 45 ELARSED-SEC. 2 GP1 END
* 3 CPU-SEC, “8& ELAPSED-SEC. g GP2 BEGN
* 3 CPU-SEC. 27 ELARSED-SEC, 5 GP2 END
” 3 CPU-SEC. 47 ELAFSED-SEC. 7 PLTSET BEGN
* 3 CPU-SEC. U7 ELLPSED-SEC. 7 PLTSET END
v 3 CPU-SEC. 48 ELAPSED-SEC, g PRT¥SG BEGN
* 3 CPU-SEC. 48 ELAFSED-SEC. 9 PRTIISG END
¥ 3 CPU-SEC. 48 ELAPSED-SEC. 10 SETVAL BEGN
‘ 3 CRU-SEC. 48 ELAFSED-SEC. 10 SETVAL END
. 3 CPU-SEC. 39 ELAPSED-SEC. 12 GP3 BEGN
. 3 CPU-SEC. 44 ELAPSED-SEC. 18 GP3 END
* 3 CPU-SEC. 44 ELAFSED-SEC. 20 Tat BEGN
« 3 CPU-SEC. 52 ELAFSED-SEC. 20 TA1 END
“ 3 CPU-SEC, 53 ELAPSED-SEC. -+~ LINKNSO3 ---
= 52 170 SEC.

LAST LINK DID NGT USE 41828 BYTES OF OPEN CORE

“ 3 CRU-SEC. 56 ELAPSED-SEC. ~--- LINK END ---
M 3 CPU-SEC. 56 ELAPSED-LEC. 24 SMAY BEGN
* 4 CPU-53EC. 59 ELAFSED-SEC. 24 Smat END

- 4 CPU-SEC. G0 ELAPSED-SEC. ----  LINKNSGS ---
= $7 1/0 SEC

LAST LINK DID QOT USE 23228 BYTES OF OQPEN CORE

v 4 CPU-3EC. tH3 ELAPSED-SEC. ----  LINK END ---
* 4 CPU-SEC. 3 ELAPSED-SEC. 27 RMG BEGN
* 4 CPU-SEC. G5 ELAPSED-SEC, SOCO WP
M 4 CPU-SEC. 66 EL2FSLD-5SEC. SDCo  MpP
¢ 4 CPU-SEC. G7 ELAPSLD-SEC. F8s
* 4 CPU-SEC. 68 ELAPSED-SEC, FBs
- 4 CPU-HEC. 69 ELLFSED-SEC. MPYA D
METHOD 2 NT,NBR PASSES = 1.EST, TIME = 0.0
* 4 CPU-SEC. 70 ELARSED-SEC. NpYa D
* 4 CPU-SEC, 70 ELARSED-SEC. TRaN FOSE
* 4 CPU-SEC. 71 ELARPSED-SEC. TRal. POSE
- 4 CRU-SEC, 71 ELAP3LD-SEC. NPYAa D
METHOD 2 NT . NBR PASSES = 1.EST. TIME = 0.0
" 4 CPU-SEC. 72 ELLPSED-SEC, WMPYL D



=

GI-8

n % %

LAST LINK DID NOT USE

oG % X R

LAST LINK DID NOT USE

oG o *

LAST LINK DID NOT USE

kg ®w

*

*

LINEE N

LAST LINK DID NOT USE

o % & % gt ¥ % % &« % % % % %

* ¥ & =

4 CPU-SEC.
4 CPU-SEC.
73 1/0 SEC.

4 CPU-SEC.
CFU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

gauuaoad

8

5 CPU-SEC.
5 CPU-SEC.
5 CPU-SEC.
5 CPU-SEC.
88 I/0 SEC.

CPU-SEC.
CPU-SEC.
EBU-SEC.
CPU-SEC.
CPU-SEC.

[N R RN

CPU-SEC.
CPU-SEC.

uwn

CPU-SEC.
CPU-SEC.

oW

éPU-SEC.
CPU-SEC.

CPU-SEC.
CPu-SEC.

CPU-SEC.
CPU-SEC.

aom ao; (o]

CPU-SEC.
CPU-SEC.
CPU-SEC.
107 1/0 SEC.

NN ;

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

[CECENERERER PRI PR EXRL PR

119 I1/C SEC.
LAST LINK DID NOT USE

7 CPU-SEC.
7 CPU-SEC.
7 CPU-SEC.
7 CFU-SEC.

79 ELAPSED-SEC. 27 RMG END
75 ELAPSED-SEC. ---- LINKNSO4 ---
31560 BYTES OF OPEN CORE
79 ELAPSED-SEC. ---- LINK END ---
79 ELAPSED-SEC. 32 Gr4 BEGN
€5 ELAFSED-SEC. 32 GP3 END
€6 ELAFSED-SEC. 38 GPSP BEGN
£6 ELAPSED-SEC. 33 GPSP END
€7 ELAPSED-SEC. ---- LINKNS14 ---
76084 BYTES OF OPEN CORE
G1 ELAPSED-SEC. ---- LINK END ---
©1 ELAPSED-SEC. 39 OFP BEGN
81 ELAPSED-SEC. 339 OFP END
¢2 ELAPSED-SEC. ---- LINKNSO4 ---
74704 BYTES OF OPEN CORE
56 ELAPSED-SEC. ---- LINK END ---
o6 EZLLPSED-SEC. 42 tCE1 BEGN
G9 ELAPSED-SEC. 42 MCE1 END
S9 ELAFSED-SEC. 44 CE2 BEGN
101 ELAPSED-SEC. MPYA D
METHOD 2 NT.
102 ELAPSED-SEC. MPYA D
102 ELAPSED-SEC. MPYA D
METHOD 2 T
,U4 ELAPSED-SEC. MPYA D
04 ELAPSED-SEC, MPYA D
METHOD 2 T
*05 ELAPSED-SEC. MPYA D
T8 ELAPSED-SEC. MPYA D
METHOD 2 NT,
109 ELAPSED-SEC. MPYA D
119 ELAPSED-SEC. MpPYA D
METHOD 2 T
110 ELAFSED-SEC. MPYA D
111 ELAPSED-SEC. MPYA D
METHOD 2 T
112 ELAPSED-SEC. MPYA D
113 ELAPSED-SEC. 44 MCE2 END
114 ELAPSED-SEC. --=-- LINKNSO7 ---
68372 BYTES OF OPEN CORE
119 ELAFSED-SEC. ---- LINK END ---
119 ELAPSED-SEC. 50 VEC BEGN
120 ELAPSED-SEC. 50 VEC END
120 ELAFPSED-SEC. 51 PARTN BEGN
122 ELAPSED-SEC. 51 PARTN END
123 ELAPSED-SEC. XSFA
123 ELAPSED-S5EC. XSFA
123 ELAPSED-SEC. 52 PARTN BEGN
124 ELAFSED-SEC. 52 PARTN ENC
125 ELAPSED-SEC. 55 DECOMP BEGN
125 ELAPSED-SEC. DECO MP
127 ELAFSED-SEC. DECO MP
129 ELAPSED-SEC. 55 DECOMP END
130 ELAPSED-SEC. ---- LINKNSCS ---
59592 BYTES OF OPEN CORE
131 ELAFSED-SEC. ---- LINK END ---
131 ELAPSED-SEC. 59 S5G1 BEGN
135 ELALPSED-SEC. 59 55G1 END
136 ELAPSED-SEC. 63 §5Ge BEGN

NER

NBR

NBR

NBR

.NBR

.NBR

PASSES

PASSES

PASSES

PASSES

PASS.3

PASSES

1,EST.

1,EST.

1,EST.

1.EST.

1,EST.

1.EST.

TIME

TIME

TIME

TIME

TIME

TIME
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* 7 CPU-SEC.

CPU-SEC,
CPU-SEC.

*
~~

8 CPU-SEC.

8 CPU-SEC.

8 CPU-SEC.

8 CPU-SEC.

8 CPU-SEC.

153 1/0 SEC.
LAST LINK DID NOT USE

* X % % X

* 8 CPU-SEC.
* 8 CPU-SEC.
* 8 CFU-SEC.
* 8 CPU-SEC.

153 1/0 SEC.
LAST LINK DID NOT USE

8 CPU-SEC.

8 CPU-SEC.

8 CPU-SEC.

8 CPL-SEC.

168 1/0 SEC.

L

LAST LINK DID NOT USE

8 CFPU-SEC,

CPu-SEC.

8 CPU-SEC.

8 CPU-SEC.

176 [/C SEC,
LAST LINK D1D NOT USE

9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

185 1/0 SEC. .
LAST LINK DiD NOT USE
9 CPU-SEC.

9 CPU-SEC.

3 CPU-3EC,

9 CPU-SEC.

= 163 I/0 SEC.
LAST LINK DID NOT USE

* % % %
e

L I I

AMOUNT OF OPEN CORE NOT USED =

137 ELAPSED-SEC.

139 ELAPSED-SEC.
t¢i ELAPSED-SEC.

142 ELAPSED-SEC.
142 ELAPSED-SEC.
142 ELAPSED-SEC.
7 ELAPSED-SEC.
7 ELLPSED-SEC.

MPYA D

METHOD 2 T . NBR
MPYA D
MPYA D

METHOD 2 NT,NBR
MPYA D

24432 BYTES OF OPEN CORE

164 ELAPSED-SEC.
164 ELAFPSED-SEC.
165 ELAPSED-SEC.
166 ELAPSED-SEC.

73552 BYTES OF OPEN CGRE

171 ELAPSED-SEC.
171 ELAPSED-SEC.
174 ELAPSED-SEC.
t75 ELAPSEL-SEC.

25463 BYTES OF OPEN CORE

181 ELAPSED-SEC.
181 ELAPSED-SEC.
183 ELAPSED-SEC.
183 ELAPSED-SEC.

63 SSG2 END
66 SSGHT BEGN
66 SSGHT END
---- LINKNSO8 ---
---~ LINK END ---
71 PLTTRAN BEGN
71 PLTTRAN END
---- LINKNS13 ---
---+ LINK END ---
74 SDR2 BEGN
74 SDR2 END
---- LINKNS14 ---
---- LINK END ---
75 CFP BEGN
75 QFP END

-+ LINKNS{3----

€8004 BYTES OF OPEN CORE

.01 ELAPSED-SEC.
191 ELAPSED-SEC.
191 ELAPSED-SEC.
1691 ELAPSED-SEC.

398388 BYTES OF OPEN CORE

202 ELAPSED-SEC.
202 ELAPSED-SEC.
202 ELAPSED-SEC.
203 ELAPSED-SEC.

-«-- LINK END ---
77 SDRHT  BEGN
77 SDRHT  ENu
-«-- LINKNS14 ---
<«--  LINK END ---
78 oFP BEGN
78 OFp END

92 EXIT BEGN

74704 BYTES OF OPEN CORE

OK BYTES

1,EST. TIME = 0.

1,EST. TIME = 0.
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JANUARY
NAaSTRAN ExeECUTIVE CONTROL DECEK ECHO
S
B awdrraparwins v ynwr . HkFw s am RO bR T v Rk Ak kR K A A ARk Ak Kk kN F kK Nk x
$ START OF EXECUTIYE COMTROL ** v ¥s s xaambkhpra bk my Aoy a Xk k kA w kv A Ak k¥ ¥ A Nk b ¥
s*'liv#!'llv-'"-’Fib'"‘**-'ill'A(A('~ll*it-’ili‘*l*i’***I-Y**'***)’?***1**1**:&***‘*********l.
$
ID CLASS PROCLEM NIME, C.E. JACKSON
%
$ MAXIMUM CPU TIME ALLOWED FOR THE JOB
$
TI®E 10
S
$ THE THERMAL ANALYZER PCRTION OF NASTRAN IS TO BE USED
$
APP HEAT
S THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
<
50L ¢
$

$ REQUEST FOR DIAGHQSTIC WHICH PRINTS OUT CONVERGENCE.CRITERIA
$ PROLUCES QUTRUT OMLY FOR SOL 3

$

DIAG 18

S

$ A CHKPNT TAPE IS "C BE MADE TO ALLOW FOR LATER RESTAR:S
3

CHKPNT YES
CEND

1.

1976

NASTRAN 12/31/74

PAGE

1
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JANUARY

NASTRAN EXECUTIVE CONTROL DECK ECHO

ECHO OF FIRST CARD IN CHECKPOINT DICTIONARY TO BE PUNCHED OUT FOR THIS PROBLEM

RESTART CLASS ,PFOBLEM . 1/ 1/76, 27120,

LN

1876

NASTRAN 12/31/74

PAGE

2
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NOMN-LINEAR TRANSIENT PROBLEM ... A RESTART TAPE WILL BE MADE JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

CASE CONTROL DECK ECHDO

3
Gowkow o v owhkokor ek Rk E ko xRk F TRk K A KK R kT R Ok ok kb K ok SR KO Ok R OR o ko K K
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL *k ¥ 4ksarardmudhahasdtkokhrhmsnsswiks

LR g et A g R R T T ] ]

$

TITLE= NON-LINEAR TRANSIENT PROBLEM ... A RESTART TAPE WILL BE MADE
3

$ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
$

LINE=51

$

$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

3

ECHO=BOTH

3

$ SELECT THE MPC AND LOAD SETS TO BE USED IN THIS SCLUTION

$ NOTE THAT NO SPC SET IS SELECTED. AND THAT DLOAD HAS REPLACED LOAD.
3

fMPC=200

DLOAD=300

SELECT THE TEMPERATURE SET WHICH 1S AN ESTIMATE OF THE FINAL SCLUTION VECTOR
THE SELECTION OF THIS SET IS OPTIONAL FOR SOL 9. BUT SHOULD BE MADE IF
THE FINAL TEMPERATURE 1S SEVERAL HUNDRED DEGREES DIFFERENT FROM THE

IC VECTOR. AND RADIATIVE INTERCHANGES ARE INCLUDED.

EMP(MATERIAL)=400

SELECT THE STEP SIZE, NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
STEF=500

SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.
€=600

SELECT OUTFUT DESIRED
UTRUT

DEFINE A GROUP OF GRID POINTS TO BE REFERENCED BY AN OUTPUT REQUEST

m

-

ul
It

= 1,2.3.4,5,6,7.8,100

RZIFERENCE A FREVIOUSLY DEFINED GRUUP OF GRID POINTS

DA AN HRNEAEAAPROEBN N =PRI NRON A AENRN
T
m
p:8]
1.
I
1

L3

koas Fw ok o b kN KK R WX KRk W K h ko Kok Kok ok F R ok b R A K ¥ ok b b or ok Rk W ok e % 3k ok sk w o T o ok ok ap k¥ kK

$ END CASE CONTROL --- START BULK DATA s ks shd dkkn ok bk x k ok m kb dob b ok hdok b ki
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NON- LINEAR TRANSIENT PROBLEM ... A RESTART TAPE WILL BE MADE JANUARY 1, 1976 NASTRAN 12/31/74

CASE CONTROL DECK ECHDO

CARD

COUNT

52 sil!"'4*!!1:!*ttii*#vta-wrl**)i"ll‘*****i#wriq**iﬁl')i*xlxrt*v!‘tv4"!‘*!"**1*'***1*'*!*
53 $

54 BEGIN BULK

PAGE

4
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NON-LINEAR TRANSIENT PROBLEM ... A RESTART TAPE WILL BE MADE JANUARY 1, 1976 NASTRAN 12/31/74

INPUT BULK DATA DECK ECHDO

. 1 . 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
S

$ UNITS MUST BE CONSISTENT

$ IN THIS PROBLEM, METERS. WATTS., AND DEGREES CELSIUS ARE USED
$

<

$ DEFINE GRID POINTS

$

GRID 1 0. 0. 0.

GRID 2 1 0. 0.

GRID 3 2 0. 0.

GRID 4 3 0. C.

GRID 5 0. .1 0.

GRID 6 1 1 0.

GRID 7 .2 1 0.

GRID 8 .3 .1 C.

GRID S 0. .2 0.

GRID 10 0. -1 o.

GRID 100 -.05 .05 0.

$

S CONNECT GRID POINTS

. -

CRCOD 10 100 10 2

CRGCD 20 100 9 6

CQUAD2 30 200 1 2 & 5

CouAaD2 40 200 2 3 7 6

cQuUAaD2 50 200 3 4 8 7

%

$ DEFINE CROSS-SECTIONAL AREAS AND/OR THiCKNESSES

3

PROD 100 1000 . 001

pQuUAD2 200 1000 .01

S

$ DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS

<

S

MATA 1060 200, 2.426+46 ALUMINUM
S

$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’

3

CHBDY 60 300 LINE 1 5 +CONVEC
+CONVEC 100 100

PHEDY 300 3000 .314

MATA 3000 200.

S

S DEFINE CONSTRAINTS

S

MPC 200 9 1 1. 5 1 -1,
MPC 200 10 1 1. 1 1 1.
$

S DEFINE APPLIED LOADS

S

SLOAD 300 1 4, 2 8.

PAGE

5



L-6

NON-LINEAR TRANSIENT PROBLEM

. 1
SLOAD
SLOAD
SLCAD
S

300

2

300
300

A RESTART TAPE WILL BE MADE

INPU

3

~ow-

T BULK

4

B.

4.
8.

4
6
8

DAT

4.
8.
4

A

6

JANUARY 1, 1878

DECK

7

ECHDO

8

NASTRAN 12/31/74

R R R R R Y e e R R e
$ THE FOLLOWING BULK DATA CARDS WERE 4DDED TO CONVERT PROBLEM ONE TO
THE ONLY EBULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS

PROBLEM TWO.
THE SPC CARD

C1

$ RADIATION

$

CHBDY
CHEDY
CHEDY
CHEDY
CHBDY
CHBDY
b

100

200
300
400
300
600
700

1

$

$

3

S

$ TH1S SPC1 CARD REPLACES
9

SP

$

2000
2000
2000
2000
2000
2000

100

BOUNDARY ELEMENTS

AREAL4
AREA4
AREA4
AREA4
AREA4
AREA4

N UWN =

$ EMISSIVITY OF RADIATING ELEMENT

S
PHBDY

0 YN

TEWP
TEMPD
$

2000

400
400

100
300.

300.

.90

QNObhWN

HhwpoD~NO

ESTIMATE OF FINAL STEADY STATE SOLUTIOi+ VECTOR -
BY TEMP(MATERIAL) IN CASE CONTROL

THE SPC CARD REMOVED FROM ABOVE

W=~ No0nm

REFERENCED

$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING

S
PARAM
PARAM
PARAM
PARAM
3

S DEFINITION OF THE RADIATION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE

3

RADLST
RADMTX
RACNMTA
RADMTX
RulMTX
RACMTX
RADMTX
5

TABS

SIGMA
MaxIT
EPSHT

o]0}

OUILWN =N

273.15
5.685E-8
8

. 0001

[o]¢}

3
0
0.
0.
]
0
0

a
0
0.
G.
o}
0

500

[aNaNeoNal

600
C.
0.
Q.

70
0.
0.

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... A RESTART TAFE WILL BE MADE JANUARY 1, 19786 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. g8 .. 9 .. 10
R R AR R R R A A R AN S A S R SR R AR L RN AN R R AR LR RS R R NN TN L]
THE FOLLOWING BULK DATA CARDS WERE A4DDEC FOR THE TRANSIENT SOLUTION -----cae--
THEY CONVERT PROBLEM TwO TO PROBLEM THREE -

NOTE THAT THE SPC1 SET WAS NOT SELECTED IN CASE CONTROL

NOTE THAT SPCF OUTPUT IS NOT REQUESTED IN TRANSIENT

NOTE THAT THERMAL MASS WAS ADDED 7O ‘MAT4’ CARD 1CO0

NOTE THAT THE DIAG CARD IN THE EXECUTI' = CONTROL WAS IRRELEVANT
NOTE THAT THE LCAD REQUEST IN CASE CONTROL IS NOW A DLOAD REQUEST

TRAHSIENT SINGLE POINT CONSTRAINT METHOD
CONSTRAIN GRID POINT 100 TO 300 CEGREES CELSIUS

ELAS2 300 1.45 100 1
LCAD 300 100 300.+5

DEFINES A CONSTANT LOAD SET APPLIED FROM T=0. TO T=1.+46 SECONDS

GHRUVOOVBVONBEHRHARHO OO

-
-
Q
>
a

D

2 300 300 C. 1.+6 0. 0. +TL1
0. 0.

+
-
-
-

DEFINES THE NUMBER OF INCREMENTS, THE STEP SIZE. AND THE PRINTQUT FREQUENCY
REFERENCED IN CASE CONTROL AS ‘TSTEP’
EACH TIME STEP IS 30 SECONDS

STEP 500 45 30. 1
DEFINES A TEMPERATURE VECTOR --- REFERENCED IN CASE CONTROL AS ’1C’
EMSD 600 300.

R R S R R T r R O L R TR R R g e e Y 1 122 L]
PROBLEM NINE DEVMONSTRATES THE GENERATION OF A RESTART TAPE.

NO NEW 2ULK DATA CARDS WERE REQUIRED TO CONVERT PROBLEM THREE TO

PROBLEM NINE. THE ONLY CHANGES MADE WERE TO ACTIVATE UNITS

FTO7FCO1 AND NPTP VIA THE JOB CONTROL LANGUAGE, AND TO ADD THE

‘CHXPNT YES‘’ CARD TO THE EXECUTIVE CONTROL.

TO REBDUCE THE CUTPUT VOLUME. THE ONLY QUTPUT REQUESTED IN THIS

RUN IS THERMAL=5

Ak A R A A KRR kA N E W KR o Wk Rk W Rk kb ok ok ke kR T e ko KOk ko K
EMD OF BULK DATA +%¥rdawid s b rm s bk mar ah ks b b bk etk kb m g mk ok kW b Rk ke kA ke bk Sk ah hw i
R R R R S Y T P TP T T T

MNPV HNBRAVNVAB AN LN B VR

NDDATA

“OTAL COUNT= 146

*¥** USER IMFORWMATION MESSAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.
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NON-LINEAR TRANSIENT PROBLEM

CARD
COUNT

2-
3-
4-
5-
6-
7 -

2

9-
10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
8-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
a1-
42-
43-
44-
4s5-
46-
a7-
a8-
49-
50-
51-

1
CELAS2
CHBDY
+CONVEC
CH3DY
CHBCY
CHSDY
CH3DY
CHBDY
CHBDY
cQuaDp2
CQUAD2
CQUAD2
CRCD
CRCD
GRID
GRID
GRID
GRID
GRID
GRI1D
GRID
GRID
GRID
GRID
GRID
MATS
MATS
MeC
MPC
FARAM
PARAM
PARAM
FARANM
PHEDY
PHBDY
PQUAD2
PRCD
RADLST
RADMTX
RACMTX
RADMTX
RADMTX
RADMTX
RADMTX
SLCAD
SLOAD
SLOAD
SLOAD
SLOAD
SPC1
TEMP

3C0

60

100
200
300

A RESTART TAPE WILL BE MADE

s 0.

.. 3
1.+45
300
100
2000
2000
2000
2000
2000
2000
200
200
200
100
160

200.
206,

9

10

.0001

8
5.685E-8
272.15
3000

10CQ
1000
300

NOWwW—- 000000
[eNoRsNoNaNa]

- —_
(o] [«]
o [&]

RTED

4

100

LINE

AREDG
AREAS
AREA4
AREA4
AREAS

AREA4

.G5
.426+6

N OOC-
(o]

.314

.03
.001

H
o
o

[eNaReNoRe)
[aReNoNeNe)

[ SN I Y

300.4+5
100
300.

BULK

CQOO0OO0OOMNDHLONNOUTNWR =

OoCoo

.90

oo oQou
[sReRelaNal

oD HN

(i)

ONPHOND BN

[«NeRoNoReolaNoNeRoloNel
[eNoNoNoReNoReRoNoRoNo)

-

[= Mo Null
[aNeNaNal

I b

JANUARY 1, 19786 NASTRAN 12/31/74 PAGE

DATA ECHO
6 .. 7 .. 8 .. g .. 10

+CONVEC

WN -+~ W0

NOUbLONODNGM

ALUMINUM
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NON-)| INEAR TRANSIENT PROBLEM

CARD

COUNT
52-
53~
54-
55-
S56-

1
TEMPD
TEMPD
TLOAD2
+TL1
TSTERP
ENDDATA

A RESTART TAPE WILL 3E MADE

300.
300,

300

a5

SORTED

3

30.

4

BULK

5

JANUARY
DATA

6 7
1.46

1, 197g

ECHO

.0

NASTRAN 12/31/74

+TL1

PAGE

9 -
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NON-LINEAR TRANSIENT PROBLEM

NASTRAN SOURCE PROGRAM COMPI LA
DMAP-COMAP INSTRUCT CN
NO.

#*%% USER WARNING MESSAGE 34,
PARAMETER NAMED EDPIHT NOT REFERENCED
**¥ USER WARNING MESS&GE 54,

PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAR+~

-
1

I

A RESTART TAFPE WILL 2E MADE

0

N

JANUARY

1,

.

1

S

76

NASTRAN 12/31/74

PAGE

10



21-6

NON- L INEAR

CONTINUATION

1.

YONOUIHWN

XVPS

REENTER
HGPL
HEQEXIN
HGFDT
HBGPDT
HSTL
XVPS
HCSTM
HUSET
HGM

HGO
HKAA
HBAA
HPSO
HKFS
HQP
HEST

REENTER
HECT
XVPS

TRANSIENT PROBLEM A RESTART TAPE

OF CHECKPOINT DICTIONARY

R -FLAGS = O, REEL = 1, FILE =
AT DMAP SEQUENCE NUMBER 7
FLAGS = O, REEL = 1, FILE =
FLAGS = O, REEL = 1, FILE =
. FLAGS = O, REEL = 1. FILE =
. FLAGS = O, REEL = 1, FILE =
. FLAGS = O, REEL = 1, FILE =
R FLAGS = O, REEL = 1, FILE =
FLAGS = O, REEL = O, FILE =
FLAGS = O, REEL = O, FILE =
FLAGS = 0. REEL = O, FILE =
' FLAGS = O, REEL = @, FILE =
R FLAGS = O, REEL = O, FILE =
FLAGS = 0, REEL = O, FILE =
FLAGS = O, REEL & O, FILE =
FLAGS = O, REEL = O, FILE =
' FLAGS = O, REEL = O, FILE =
' FLAGS = O, REEL = O, FILE =
AT DMAP SEQUENCE NUMBER 10
FLAGS = @, REEL = 1, FILE =
. FLAGS = 0, REEL = 1, FILE =

WILL BE WMADE

0000000000V

JANUARY

1.

1976

NASTRAN 12/31/74

PAGE

11
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NON-LINEAR TRANSIENT PROEBLEM ... A RESTART TAPE WILL BE MADE JANUARY t, 1976 NASTRAN 12/31/74 PAGE 12

ADDITIONS TO CHECKPOINT DICTIONARY

22, REENTER AT DMAP SEQUENCE NUMBER 21

23,  XVPS . FLAGS = 0, REEL = 1, FILE = 14
24, HPLTPAR , FLAGS = 0, REEL = 0, FILE = 0
25, HGPSETS . FLAGS = 0. REEL = 0. FILE = o}
26, HELSETS , FLAGS = 0. REEL = O, FILE = 0
27, REENTER AT DMAP SEQUENCE NUMBER 23

28, HGPTT , FLAGS = 0. REEL = 1, FILE = 15
29,  HSLT . FLAGS = 0. REEL = 1, FILE = 16
30,  XVPS , FLAGS = 0. REEL = 1, FILE = 17
31, REENTER AT DMAP SEQUENCE NUMBER 26

32.  HEST , FLAGS = 0. REEL = 1, FILE m 18
33,  HECPT . FLAGS = 0. REEL = 1, FILE = 19
34, HGPCT , FLAGS = 0. REEL = 1, FILE = 20
35,  XVPS . FLAGS = 0, REEL = 1, FILE = 21
36, REENTER AT DMAP SEQUENCE NUMBER 30

37, HKGGX , FLA3S = 0. REEL = 1, FILE = 22
38,  XVPS ., FLAGS = 0, REEL = 1 FILE = 23
39, HGPST , FLAGS = 0., REEL = FILE = 0
40. REENTER AT DMAP SEQUENCE NUMBER 34

41,  HBGG , FLAGS = 0. REEL = 1, FILE = 24
42,  XvPs ., FLAGS m 0, REEL = 1, FILE = 25
43,  HBNN ., FLAGS = 0. REEL = O, FILE = o
44,  HBFF , FLAGS = 0., REEL = O, FILE = 0

*** USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE

*#*x USER INFORMATION MESSAGE . 6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99
**% YSER INFORMATION MESSAGE 3023, B = 3
C = 0
R = 2
%% USER INFORMATION MESSAGE 3027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS - O SECONDS.
45, REENTER AT DMAP SEQUENCE NUMBER 40 B
46, HRGG . FLAGS = 0. REEL = 1, FILE = 26
47, HKGG . \ FLAGS = O, REEL = 1, FILE = 27
48, HQGE ' FLAGS = O, REEL = 1, FILE = 28
49, XVPS . FLAGS = O, REEL = 1, FILE = 29
50, HRNN R FLAGS = 0, REEL = O, FILE = 0
51, HRFF . FLAGS = 0. REEL = O, FILE = 0
52, HRAA . FLAGS = O, REEL = O, FILE = 0
53, HRDD . FLAGS = 0. REEL = O, FILE = 0

54, REENTER AT DMAP SEQUENCE NUMBER 45



p1-6

5%,
5€,
57,
58,
59,
60,

61,
62,
63,

64,
65.
86,
67,
68,

63,
70,
71,
72,
73.
74,
75.
76.

77,
78,
79,
80,
81,

82,
83,
84,
85,
86,
87,
88,
89.
90,
91,
92,
93,
94,
895,
96,

97,
98,
99,
i00,
101,
10z,
103,
104,

HRG
HUSET
XKVPS
HGMD
HGOD
HKNN

REENTER
HGM
XVPS

RZENTER
HENN
HRNN
HBNN
XVPS

REENTER
HKNI
HKFF
HRNK
HRFF
HEBNN
HBFF
XVPS

REENTER
HK4A
HRAL
HBAA
XVPS

REENTER
HUSETD
HEQDYN
HOLT
HTRL
HGA
HGMD
HSILD
HGPLOD
XVPS
HTFPOOL
HNLFT
HP PO
HPLO
HPDT

REENTER
HKDD
HROD
XVPS
HKZPP
HE2PP
HK2DD
HB2DD

R FLAGS
, FLAGS
. FLAG

. FLAGS
. FLAGS
, FLAGS

nuw un

[oNoReNoNoNa/

AT DMAP SEQUENCE

R FLAGS = 0.
FLAGS = 0.

AT DMABP SEQUENCE

. FLAGS = 0O,

. FLAGS = 0.

. FLAGS = 0.

. FLAGS = O,

AT DNMAP SEQUENCE

. FLACS = 4,

. FLAGS = 4,

R FLAGS =& 4.

. FLAGS = 4,

. FLAGS = 4,

. FLAGS a 4.

. FLAGS = O,

AT DMADP SEQUENCE

. FLAGS m 4.

R FLACS = 4,

\ FLAGS = 4,

. FLAGS = 0.

AT DMAP SEQUENCE

. FLAGS

FLAGS
. FLAGS
' FLAGS
. FLAGS
. FLACS
R FLAGS
. FLAGS
. FLAGS
R FLAGS
\ FLAGS

FLAGS
. FLAGS
. FLAGS

]
[eNeNoNoRoRoNoNa i - Yo NaNe]

0.

AT DMAP SEQUENCE

. FLAGS
. FLAGS
. FLAGS
. FLLTS
. FLAGS
. FLA&GS

. FLAGS

LT U T T T 1 71

[eRoNoNoNoRSguy

REEL
REEL
REEL
REEL
REEL
REEL

daw unononon

NUMEER

REEL
REEL

NUMBER

REEL
REEL
REEL
REEL

Hoa nn

NUMEER

REEL
REEL
REEL
REEL
REEL
REEL
REEL

[T I T T TR}

NUNMBER

REEL
REEL
REEL
REEL

nonon o

NUMBER

REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL

L LN T (T T VO [+ SO I IO O [N L L B3

NUMBER

REEL
REEL
REEL
REEL
REEL
REEL
REEL

LA T R (O N TR

T b e s [ OO0 O~ = =

—-

OO0 = = = =t =2 =

53

55

81

FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE

FILE
FILE
FILE
FILE

CFILE

FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE

[ T T 1}

LI L T 1T 1 T T O O | T O | O L A 1}

[ [ L N R [N L 1]

30
31
32

33
34

35
36
37
38

35
35
36
36
37
37
39

35
36
37
40



?[

NON-LINEAR

ADDITIONS TO

105, REENTER"

i 106.  HBDD
‘ 107,  XVPS

108, REENTER
109, HPPO
110, HPDO
111, HFDT
112, HTOL
113, XVPS

**+# USER INFORMATION

#%% USER INFORMATION

114,  REENTER
115,  HUDVT
116,  HPNLD
117, XVPS

118, REENTER

119, XVPS
120, HOUDV1
121, HOFNL1
122, REENTER
123, HUPVY
124, AVPS

125, REENTER
126, HOUPV2
127, XVPS
128, HOPP2
129, HOQP2
130. HOES2
131, HOEF2

G1-6

TRANSIENT PROBLEM

A RESTART TAPE WILL BE MEDE

CHECKPOINT DICTIONARY

AT DMAP SEQUENCE NUMBER

AT DMAP SE

FLAGS
FLAGS

FLAGS
FLAGS
FLACS
FLAGS
FLAGS

0.
Q.

REEL
REEL

[ LI

QUENCE NUMEER

LI+ TR T

o

[a Ne -3

MESSAGE 3028,

MESSAGE 3027,

REEL
REEL
REEL
REEL
REEL

nuwonrnon

8
C
R

nonou

UNSYMVETRIC

AT DMAP SEQUENCE NUNBER

AT DMAD SEQUENCE

FLAGS = O,
FLAGS = 0.
FLAGS = O,
AT DMAP SEQUENCE
FLAGS = 0,
FLAGS = 0.

FLAGS
FLAGS
FLAGS

0.
Q.
0.

REEL
REEL
REEL

NUNBER
REEL
REEL
REEL

NUVEER
REEL =
REEL =

AT DMAP SEQUENCE NUMBER

FLAGS
FLAGS
FLAGS
FLAGS
FLAGS
FLAGS

OO0 0O0Q

REEL
REEL
REEL
REEL
REEL
REEL

92

REAL

89

FILE
FILE

FILE
FILE
FILE
FILE
FILE

3BAR
CBAR

FILE
FILE
FILE

FILE
FILE
FILE

FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE

non

mu

non

49
50

51
52
52
53
54

-

DECOMPOSITION TIME ESTIMATE IS

55
56
57

a
[sReN::]

59
60

61

[eNoNoNe]

NASTRAN 12/31/74
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A e+ Lt s L n OOOODODNTNEOOOANUUEDBRWWWWRNRNRN = 200WO

NON-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME

.0

.000000E
.0000COE
.000000E
.200000E
.50000CE
. 500000E
. 100000E
. 4000008
.7000C0E
.C0J0COE
.309000E
. 60000GE
.90I060E
.209000E
.507000E
. 8000GCE
. 107000E
.4C00Z0E
.7CJ000E
.00D0C0E
.300000E
.600000E
.9000C0E
.2020C0E
.5030C0E
.800000E
. 1000COE
.400000E
. 700000E
.000000E
.300000E
.600000E
.900000E
.02C0C0E
.05000CE
.OB0000E
.1100G0€
. 140000E
.1700C0E
. 20000GE
. 220000E
.2600CCE
.29000CE
.32C000E
.350000E

TYPE

wnwn

(nmmu‘lmmmmmmmmmmmm(nmmmmmwmmm(nmmmmmmmmmmmmmmmmm

MMI\JMI\JMMMMMMNMr\.)MMMMMMNMNMMMMMMMMMMMMMMMMI\)MMMMM&)

VALUE

.0COD0DE
.©24949¢
.959980E
.9:2445E
.919236E
.901902E
.886216E
.872031E
.BEO224E
.857678E
.827285E
.827942E
.615548€
.812014E
.803254E
.799189E
.793750€E
.7E8872E
.783500€
.750579E
.777063¢E
.773809E
.771079¢
_7€B8542E
.7T6626TE
.764224E
. 762390E
.760745E
.759270E
.757944E
.756755E
.7556¢6E
_754727E
.752885E
.783C91E
.752395E
.751772E
L7B1211E
.750708E
.750254E
,749849¢
. 743482E
.739153E
.748E60E
.7485S6E
.748357E

02
02
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

A RESTART TAPE WILL BE MADE JANUARY

TEMPERATURE

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

14
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-, el e A A S OO ONOONNNOOOOOVNIUUIDDLDNWWWWRNNRN == 200 Wwo

NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME
0

.0000C0E
.000000E
.000000E
.200000E
.500000¢
.800000E
.100000E
.400000E
. 700000¢&
.000000z
.300000E
.600000E
. 900Q00E
.200000E
.500000E
.800000¢c
. 100000E
.400000E
. 700000€
.000000E
. 300000E
.600000E
. 9000COE
.200000E
.500000E
.800000E
.1000CQE
.400000E
.700000¢€
.000000E
.300000E
.6C0000E
. 900000E
.020000E
.050000E"-
.080000E
.110000E
.140000E
.170000¢
.200000E
.2300C0E
.260000E
.220000E
.320000E
.350000E

01
[o]]
01
02
02
02
02
02
02
02
02
02
02

"
<

c2
02
02
02
02
02
02
02
02
02
02
c2
Q2
02
02
02
02
02
02
03
03
03
03
Cc3
03
03
03
a3
03
C3
03

TYPE

ninunununuvunmuuuUuLLLLnnnunnunnnnununnuuunonnunnunonnnununounununooonuno o,

[SELCESELE LR VESECESESFNESECESEUNSHESESESELESRLE RSN LR LN SELESESECENE SRR SE VR SESESE VNSRS ESE VNSNS

VLLUE

.0000Q0E
.973813E
.$27502E
.884094E
.834219E
.807952E
.775146E
.745569E
.71B9S5E
.625042E
.673574E
.654314E
.637039€
.621553E
.607668E
.595225E
.584070F
.574070€
.565105E
.E57069E
.549862E
.543399¢
.537601£
.532400E
.527734E
.523547E
1519789E
.515416E
.513388E
.510670E
.508229E
.505038E
.504069E
.E02302E
.500714€
.409288E
.49B007E
.4G6857E
.495822E
.454694E
.4Y4059E
.493309E
.392635E
.492030E
.4914858
.490997E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

A RESTART TAPE WILL BE MADE

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE
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[ N I pe ey B Ts R (e R To M« ol o BN AN ER NN RO No NURL RO I SN ANANANAR SR SH SRR SRR Do N e

NON-LINEAR TRAMSIENT PROBLEM

POINT-ID

TIME

.0
.G00000E
.0200C0E
.00000CE
.200CCGE
.5000C0¢
.B6000C0E
. 100000¢€
.2C0000E
.7CCGCCOE
.0COO00E
.200000E
.6000C0E
. 9COC00E
.Z0002GE
.300000E
.80G0OCCE
. 1C00COE
.40200CE
.73500C0E
.0520e0E
.3C0000E
.G0JD00E
.800C00E
.2G0CCCE
.50C0GCGE
.800000E
. 100000E
.400000E
.7C00CCE
.Q000COE
. 300000€
.6C0000E
.2GJ000E
.(023000E
.0520GC0E
.08J0COE
.1100C0E
. 142000¢E
.170000E
.200000E
.220000E
.26000CE
.2200C0E
.3200C0E
.350000E

nmumnmiTuOmnLunununOuLuOnOOnOoUuOnLnLnunonhunnunnunnnnno

m

RNDRORNNDROLORLROVDPODRODOONDOODNNRDODOODOODONBDONRONNNOOODRODOOONMONONNDNODORNRNDNORODONNODON DL

VALUE

.000000E
.G42328€E
.847380L
.767437E
.B69871H1E
LE26923E
.BBE531E
.54C391E
.459GC7E
.4E83457E
.4213486E
.402768E
.377256E
.354565¢E
.324258E
.316C98E
.2C9850E
.285301E
.272267E
.260584E
.25010SE
.240714E
,232284E
,224718E
.217928E
.211832E
.2CB357E
.201442¢E
L 187027E
. 1630618
.189498E
.186208E
.183422¢
.18083¢E
.178517¢E
,176432¢
. 174558k

72873E

.171359E
. 169599E
L168777E
.1B87E78E
. 166650¢E
. 165802E
. 165004E
.164287¢

A RESTART TAPE wWILL BE MADE JANUARY

TEMPERATURE

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE
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- ek = b e ik 2 S L PQOOOEORONNNGOOOUNUOL_DINQWWWNNN == 2O WO

NON-LINEAR TRANSICNT PROBLEM

POINT-1ID

TIME

.0

.0000COE
.000000E
.000000E
. 200000E
.500000E
.800000E
. 100000E
.400000E
. 700000E
.000000E
. 3000G0E
.60D0G0E
.90300CE
. 202000E
. 500000E
.B000C0E
.100000E
. 400000£
. 700000€E
. 00000CE
.300000E
.6000C0E
. 9GI0COE
+20000GE
.5GJ0G0E
.80J0G0E
. 10000GE
.40D0C0E
.700000E
.00000CE
.300000E
.600000E
.902000E
.020000E
.050000E
.0800COE
.110000CE
.140000E
. 170000E
.200000¢&
.230000E
. 2600G0E
. 290000¢
.320000E
.350000E

01
01
o1
02
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0z
02
02
02
02
02
02
02
02
02
02
02
03
03
03
G3
03
03
03
03
03
03
03
03

TYPE

UL LLVLLLLOLIOLBLLO OO Lo unnhunuununLunyuunnuunonunnnnn

NMRLORNOMNNLONNOVRONRODRORODRODROLDROOODOOMODRONOOMNMROROODRODOONODNONRNDRORNRODOODROAOMNMNROBDOVOONMONNMODRONNODL

VALUE

. 000000k
.939604E
.B26946E
.746729E
.BEBO35E
.559419E
.539440E
.486829E
.460520E
.359628E
.363418E
.331275E
.352683E
L277216E
.254489E
.234185¢
.216028E
. 129780
.185226E
.172187E
. 160496E
. 150C008E
.140601E
.182157E
.124576E
L1T7771E
.111638E
.106167E
.161239¢
.C536810E
.09282%E
.GB9254E
.0EBOA0E
.083153E
.080559¢E
.078227E
.C76132¢E
.074269€E
.072557E
.071036E
.0E9665E
.0€EB4-0F
.067335E
.CEB341E
.065448E
.084647E

02
02
02
02
02
02
02

02

c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2
Q2
02
02
02
0z
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

A RESTART TAPE WItL BE MADE JANUARY

T

E M

PERATURE

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

17



0g-6

A A At s DOOOUDOONNNOOACUAULEBDVWLWWNRNN == 20O WO

NON-LINEAR TRANSIENT PROBLEM

PQINT-ID

TIME

.0

.0000COE
.002000¢E
.0000CoE
. 2000C0CE
.5020C0E
.8000C0E
. 10000CE
.400000¢E
. 700000E
.000000E
. 300000E
.E00000E
. 900000E
.2000C0E
.5000CCE
.3C00002E
. 1000C0E
.4000C0E
. 700000E
.000G00¢E
.300000E
.600000E
.9000C0E
. 20000CE
.500000E
.300000E
. 1000C0E
.400000€
.700000€
.0C00C0E
.300000%
.600000¢€
faslefelale]e} )
. 0200808
.C500C0E
.0800CGE
.110000E
. 140000E
.170000E
. 2090G0E
.2300C0E
.2600CGE
.28900CCt
.3200C0E
.350000E

03]

[0]]

D1

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2
02
02
02
o2
02
02
02
02
02
03
3
03
03
03
03
03
03
(4]
C3
03
03

TYPE

MU LLLLOLOLOULOOLOLLOLOLONOLOOLLONODOLLOLHLLLULLOLLLOGNOY

PROVMOLDOVMORUORNRONONMNRNMRODROODDOLONNODOOODODODIOODROOODORDRDRDLORDOMNNNORDPDONBDR

VALUE

.000000E
.9B84951E
.959983E
.933445E
.919236E
.901902€E
.EEB216E
.272031E
.859224EF
.B47678E
.837288E
. B27944E
.819551E
.812014E
.805254E
.799189¢
.793750E
.788875¢8
.784500E
.760579E
.777063E
.773909E
.771079E
.7E8342E
.TEGZETE
.764224E
.762390E
. 760745E
.7549270E
.757944E
.786755E
.755686E
.754727E
.753865E
.753091E
.752397E
.751772E
L751211E
.750708E
.750256E
.749849E
. 749485E
.739155E
.748E60E
.748596E
.748357E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
Q2
02
02
02
02
02
02
02
02
02
02
02
02

A RESTART TAPE WILL BE MADE JANUARY

TEMPERATURE

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

18



12-6

M s A S e A S s ODVUOOOOONNNOOOOUIUUDBDLLWOWWNNN S 200 WO

NON-LINEAR TRANSIENT PROBLEM ...

POINT-1D

TIME

.0

.000000E
.000QC0E
.000000E
.200000E
.500000E
.800000E
. 100000E
.400000E
.700000E
.000000E
. 3000008
.600000E
.9000C0E
.200000E
.500000E
.600000E
. 100000E
.4000C0E
. 70000CE
.Q000CCE
.309Q000€E
.600000E
.90000CE
.20000CE
.500000E
.8GI000E
. 1000C0E
.4000C0E
. 700000€
.0C2000E
.300000E
.600000E
.900000E
.020000E
.050000E
.0B00O0OE
. 110000E
. 140000E
.170000E
.200000E
.230000E
.260000E
.290000E
.320000E
.350000E

o1
[o}]
01
02
02
02
02
02
02
02
02
a2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
03
Q3
03
03
03
03
03
03
03
03
03

03.

TYPE

0w

NOLLLLLLVLULLLONLLLLLLOLLLOLLLLLONLHLHBOOBLOLLLOGOOLDONY

RNROMDRODOPPROMPPRODLOPLODLOBRORNRODRNRODODRORNRLODRDODODRODOVDORVDODONNRBRORONNOORODONMRORAORNN®

VALUE

.0C0000E
.9738B13E
.927502E
.884094E
.844219E
.807952E
.775149E
.745571E
.718958E
.6353044E
.673574E
.654314E
.837041¢E
.621553E
.EC7668E
.595225E
.584070E
.574070¢E
.565105E
.557068E
.549862E
.543399E
.537601E
.532400¢E
.527734¢
.523547E
.519789E
.516416E
.513387E
.510669E
.508229E
.5C5038E
.504069E
.502302E
.500714E
.499288E
.4932007E
.456857E
.495822€
.494894E
.494059¢
.493309E
.492635E
.492030E
.491486¢E
.490897E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
c2
02
02
02

A RESTART TAPE WILL BE MADE

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE
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¢%-6

S e e i e s L PUUOCDTOONNINONOONUINEAEDWWWWNNDNM =2 ~O0ROWwo

MON-LINEAR TRANSIENT PROBLEM

POINT-ID

TIME

.0
.000000E
.009000E
.000000E
. 20D0C0E
.5000COE
.BODOCOE
.1000CCE
. 40)7000¢E
. 700008
. 0ON0C0E
. 300000€E
.E0)CCOE
. 9000C0E
.203000E
.E000COE
.5000C0E
. 10900GE
.400C0OCE
.7000CCE
.002006GE
. 3000COE
. 60000GE
.9020C0E
.2CJG0GE
.5000CGE
.6CJ00CE
. 159000E
. 400000E
. 7000G0E
. 005000
. 3000C0E
.6CO0CDE
.9CJI0CGE
.02006CE
.05C0GOE
.020UCOE
.1100CCE
. 1400C0E
. 1700COE
. 2000C0E
.230000E
. 26000CE
. 29G0C0E
.320000E
. 350000E

TYPE

nonanmumuannnnnintnntnnninunnmuminuuminunihnnmnhninnnnuneinununninuh unw

=~

NMNDODODRONONIODRONODDONNDRODOONOODOMDRNONOOOVOONMNNOORODRONNNODROODNMOMOOMROOMOMDODNONDOOMNODOBOOOOODONDW

VALUE

.000QO0E
.942332E
.847323E
.T67437E
.GUBTIE
.B38526E
.E86331E
L S4G391E
.ICSB0BE
.4632459E
.421326E
.402768E
L377297¢
.354565E
.334259E
.316100E

03351k

2
.2853C2¢€
27

2287E&

.250585E
L250110E
.240714E
.232284E
.224719E
.217S29E
. 211833E
.2GB358E
.201642E
. 197028E
.193062E
. 169499E
1952068
L 183423€
. 120B40E
1785198
1782338
.174389€
.172874€
. 171360E

A RESTART TAPE WILL BE M4DE JANUARY

T

EMPERATURE

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

20



€2-6

et ek st A S S S L4LCOOOOVOODINNOODPOUNUDLLELWWWLWANRNN =200 Wo

NON-LINEAR TRANSIENT PROBLEM

POINT-1D

TIME

.0

.000000E
. 000000E
. 000000E
. 200000E
.500000¢&
.600000E
. 1000G0E
. 400000E
.700000E
. 0000GOE
.2023000€E
.600000¢E
.900000E
. 200000E
.500000E
. 60D00CE
. 100000E
. 4000CQE
. 7000G0E
.00000CE
. 300000E
.ECDOCOE
. 900000E
. 2C0000E
.500000€E
.800000E
. 10000GE
. 400000E
. 7000C0E
. 0000CUE
.300000E
.600000E
.900000E
.02000CE
. 0500C0E
.0800C0E
.1100C0E
. 140000E
.170000E
. 200000E
.230000¢&
. 260000E
. 290000E
. 320000E
. 350000E

01

01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

oz .

02
02
02
02
02
03

03
03
03
03
03
03
03
03
03
03

TYPE

OwrunvunuunnunuunnnvovinunOoLnoLLLLODOLOBODLBLLNHOLLOULOLLOLOLL OB

SR SRS SESESESESE S SRANSRARLENENESESEVECRNELENESHNE SRR CRINSESENNSECNCRLNCEVECRVNLNSENESN VAL

VALUE

.000000E
.939607E
.836948E
.T4B6731E
.688037E
.599419E
.539441E
.4Y86E30E
.450520E
.399627¢
.363417E
.331277¢€
.302688¢t
.277216E
.254430E
.234187E
.216031E
.199782E
.185229E
.1721E8E
.160497E
. 150009¢
.140602E
.132157E
.124577E
LT7T7TIE
.111658E
.105169E
.101239E
.G3S6810E
.092830¢
.089254E
.086041E
.083153E
.080560E
.078228E
.076133E
.074250E
.072557€
.071037€E
.0E9669E
.0684450E
.0B67335E
.086342E
.065450E
.064649E

02
02
02
02
02
02
02
02
02
02
02
02
02

02

02
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

A RESTART TAPE WILL BE MADE

-
i

EMPERATURE

JANUARY

VECTOR

1.

1876

NASTRAN 12/31/74

PAGE

21
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$2-6

A 4 U a2 B QOOODDONINTONONOUNNDBIDWWWWRONN == 20O WO

NON-LINEAR TRANSIENT PROBLEM

POINT-1ID

TIME

.0

.000000E
.000000E
.00000CE
.2000CCE
.5000C0E
.B000COE
. 100000E
.4C0JQ00E
.700000GE
.00C000E
.300000E
. 600000E
.9000C0E
.2C0000¢€
.50000CE
.80000CE
. 100000E
.4000C0OE
.7000C0¢€
.009200CE
.300000E
.600000E
. G0J000E
. 200000€E
.502000E
.B0O0COE
.100000E
.4GC0C0E
.7CJ00CE
.0C00CCE
.3C0000E
.6G300CE
. 90000CE
.0220CGE
.0520C0E
.0g830C0E
. 1100C0E
. 140C00E
.1700C0E
.2C23¢C0¢E
.230000¢
. 2600008
.2500C0E
.320000E
.350000E

01
01
01
02
02
c2
02
c2
02
02
02
02
02

02
02
02
02
02
02
02
02
02
G2
02
02
o2
02
02
02
02
02
Q2

03
03
Q03
03
03
03
03
03
03
03
03

TYP

VOO BLOLLOLDADOOLDOLLODLOLOBONOnLLOHBLOBBLON

100

E

NORONRNROLMRORONROONRORORONORDLOLODRODONODRPDROROODRNRODONRNNORNORNORDRONDNODBONDODOL

VALUE

.000000E
.999993E
. 999995k
.999993E
.9$9988E
. ©39990E
.S909€E8E
.997988E

S29988E

.999Y988E
.929988E
.949985¢E
. 999960E
.9639G85E
.999980E
.99%985E
.959380E
.5E¢9¢E83E
.999G83E
. 999980k
.999983¢E
.999CE0E
.9G9983E
.999880E
.©99983E
.899980E
.999983E
.299980E
.999983E
.9%9980E
.995983E
.959980¢E
.999983E
.9993580¢F
.999980E
.999980E
.999%20E
.949980E
.999680E
.993980E
.939980E
.999980E
.999980¢E
.999980¢E
.9%9380E
.999980E

02
02
02
02
02
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02

02
c2
02
02
02
02
02
02
02
02
02

A RESTART TAPE WILL BE MADE JANUARY

TEMPERATURE

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

22



G¢-6

[ I N N R SR R B N O

B oW ® N X X K N OE K F NN N EREE

"o oxEE N

& X &F X R Ew

L

NASTRAN LOADED ‘AT LOCA4TION 16DF20
TIME TO GO =
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
€PU-SEC.
tpu-SEC.

HLBBDBNONN-—=ws s a2a00

N

LAST LINK DID NOT USE

GOOGIRU O AU VGO NS DL b

62

LAST LINK DID NOT USE

6
]
6
6
‘6
6

73

LAST LINK DID NOT USE

[ XN NoRoNe Nl

[CRCER RN

1/C SEC

59 CPu SEC.,

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPL-SEC.
CPU-SEC.

1/0 SEC

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
I/0 SEC.

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CFU-SEC.

CRU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

NbBbBHBOO

10

27
27
34
34

36
36

37

a3
&7
g
50

51

52
52
52
55
62
64
75

B

81
85
87
490
43

ELAPSED-SEC.
ELAPSED-5EC.
ELAPSED-SEC.
ELAPSED-SEC.

299 1/0 SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAFSED-SEC.
ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED- SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

40018 BYTES OF OPEN CORE
EL4PSED-SEC.
ELAPSED- 5EC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

XSFA
XSFA
3

8

8

10
10
12
12
13
13
21
21
23
23

B27EE BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

27
27
30
30

64268 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-5EC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

35
SDCO
SDCo
FBS
F3S
MPYA

MPYA
TRAN
TRAN
MPYA

BEGN
1FP
1FP
END
LINKNSO2 ---
LINK END ---
GP1 BEGN
GP1 END
GP2 BEGN
GP2 END
PLTSET BEGN
PLTSET END

PRTMSG BEGN
PRTMSG EKND
SETVAL BEGN
SETVAL END

METHOD 2 NT,NBR PASSES

GP3 BEGN
GP3 END
Ta1 BEGN
TA1 END
LINKNSQ3 ---
LINK END ---
SMA1 BEGN
SMA1 END
SMA2 BEGN
SMA2 END
LINKNSOS ---
LINK END - -
RMG BEGN
Mp

MpP

D

D

POSE

POSE

D



9%-6

*» 7 CPU-SEC.
- 7 CPU-SEC.
» 7 CPU-SEC.
91 1/0 SEC.
LAST LINK DID NOT USE
7 CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
101 1/0 SEC.
LAST LINK DID NOT USE
3 CFU-SEC.
3 CPU-SEC.
8 CPU-SEC.
8 CPU-5EC.
104 1/0 SEC.
LAST LINK DID NOT USE
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

(I O A A
MWW

L I

EE I
0owoa

CFU-5CC.
CPU-SEC,

*
W

* 8 CPU-SEC.
* 9 CPU-SEC.

¥ 9 CPU-SEC.
¥ g CPU-SEC.

CPU-SEC.
cPu-SEC.

*
O O

* 9 CPU-SEC.
* 10 CPU-SEC.

* 10 CPU-SEC.
* 10 CPU-SEC.

¥ 10 CPU-SEC.
* 10 CPU-SEC.

10 CPU-SEC.
10 CPU-SEC.

* *

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

131 1/0 SEC.
LAST LINK DID NOT USE

11 CPU-SEC.

11 CPu-SEC.

11 CPU-SEC.

11 CPU-SEC.

143 1/G SEC.
LAST LINK DID NOT USE

* 12 CPU-SEC.

[ S

x ox % %

107 ELAPSED-SEC. MPYA
1G9 ELABSED- SEC. 35
113 ELAPSED-SEC. .-

72520 BYTES OF CPEN CORE
ELAFSED-SEC. .-
ELAPSED-SEC. 40
ELAPSED-SEC. 40
ELAPSED-SEC. 46
ELABSED-SEC. 46

ELAFSED-SEC. -

117044 BYTES OF CPEN CORE

131 ELAPSED-SEC. .-
131 ELAPSED-SEC, 47
131 ELAPSED-SEC. 47

133 ELAPSED-SEC. .-

115684 BYTES OF OPEN CORE

138 ELAPSED-SEC. ----
136 ELAFSED-SEC. 51

*39 ELAPSED-SEC. 51

14C ELAPSED-SEC. 53

142 ELAFSED-SEC. MPYA
144 ELAPSED-SEC. MPYA
143 ELAPSED-SEC. MPYA
145 ELAPSED-SEC. MPYA
1416 ELAPSED-SEC. MPYA
147 ELAPSED-SEC. MPYA
150 ELAPSED-SEC. MPYA
152 ELAPRED-SEC. MPYA
192 ELAPSED-SEC. MPYA
154 ELAPSED-SEC. MPYA
155 ELAFSED-SEC. MPYA
156 ELAPSED-SEC. MPYA
159 ELAPSED-SEC. MPYA
161 ELAPSED-SEC. MPYA
161 ELAPSED-SEC. MPYA
162 ELAPSED-SEC. MPYA
162 ELAPSED-SEC. MPYA
1433 ELAPSED-SEC. MPYA
163 ELAPSED-SEC. 53

170 ELAPSED-SEC. XSFA
171 ELAFSED-SEC. XSFA

171 ELAPSED-SEC. .-

101876 BYTES OF OPEN CORE

172 ELLPSED-SEC. R
1723 ELAPSED-SEC. 75
t77 ELAPSED-SEC. 75

181 ELAPSED-SEC. -

116420 BYTES OF OPEN CORE
184 ELAPSED-SEC. .-

METHCOD 2 NT NBR PASSES =
o

RMG END
LINKNEO4 ---
LINK END ---
GP4 BEGN
GF4 END
GPSP BEGN
GPSP END
LINKNS14 ---
LINK END ---
OFP BEGN
OFPpP END
LINKNSO4 ---
LINK END ---
MCE1 BEGN
MCE1 END
MCE2 BEGN
D

METHOD 2 NT.NBR PASSES =
D
D-
METHOD 2 T .NBR PASSES =
D
D
METHOD 2 T .NBR PASSES =
D
D

METHOD 2 NT,NBR PASSES =

D
D
METHOD 2 T .NBR PASSES =
D
D
fAETHOD 2 T NBR PASSES =
D
D

METHOD 2 NT.NBR PASSES =

D
D

METHOD 2 T ,NBR PASSES =

D

D

METHOD 2 T .NBR PASSES =
D

MCE2 END

LINKNSO6 ---

LINK END ---
CPD BEGN
DPD END
LINKNS10 ---

LINK END ---

1.EST.

1.EST.

1,EST.

1,EST.

1,EST.

1,EST.

1.EST.

1,EST.

1,EST.

1,EST.

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

0.0



42-6

* K XK L @ X X @

L

*

0o % ¥

B ¥ ¥ % % X %

H X e ¥ N * x 0 ® ¥ ¥ ¥ & ¥ ¥ * W

no® o e %

LAST

12 CPY-SEC.
12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.

151 1/ SEC.

LAST LINK OID NOT USE

12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.

12 CPU-SEC.
13 CPU-SEC.

13 CPU-SEC.
13 CPU-SEC.

13 CPU-SEC.
13 CPU-SEC.

13 CPU-SEC.
-13 CPU-SEC.
14 CPU-SEC.
167 1/0 SEC.

LAST LINK DID NOT USE

14 CPU-SEC.
14 CPU-5EC.
14 CPU-SEC.
14 CPU-SEC.
18 CPU-SLT.
13 CPU-SEC.
223 1/0 SEC.

16 CPU-SEC.
16 CPU-SEC.
15 CFU-SEC.
15 CPU-SEC.
16 CPU-5EC.
16 CFU-SEC.
16 CPU-SEC.
16 CPU-5EC.
16 CPU-SEC.

16 CPU-SEC.
17 CPU-SEC.
17 CPU-SEC.
240 I/0 SEC.

LAST LINK DID NOT USE

17 LPU-SEC.
17 CPU-SEC.
17 CPU-SEC.
17 CPU-SEC.
243 1/0 SEC.

LAST LINK DID NOT USE

17 CPU-SEC,
t7 CPU-5EC.
17 CPU-SEC.
17 CPU-SEC.
250 1/0 SEC.

LAST LINK DID NOT USE

LINK DID NOT USE

184
165
186
1E€G6
188
188
188
190

152

117060 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

1649
1693
202

203
305

207
207

208
208

209

210
2.2

15
°5
'8

NNVRONION

8
69
71

277
277
280
281
281
282
282
282
283

284
287
ans

119096 EYTES OF OPEN CORE
ELLPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

293
293
294
293

114512 BYTES OF
ELLPSED-SEC.
ELAPSED-SEC.
ELALPSED-SEC.
ELAPSED-SEC.

297
297
299
390

ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELLPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

58176 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

81
81
83
83
XSF&
»5FA
88
8g

92
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
S2

97
DECO
DECO
97

MTRXIN BEGN
MTRXIN END
PARAM EEGN
PARAM END

GKAD BEGN
GKAD END
LINKNSCS ---

LINK END --~
TRLG BECGN
D

METHOD 2 T

D

[

METHOD 2 NT,NBR

D
D

METHOD 2 NT NBR

D
D

[AETHOD 2 NT,NBR

o]

TRLG END
LINKNS11 ---

69268 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.

ELAFSEC-SEC.
ELAPSED-SEC.

66422 BYTES OF

99
99
111
t11
XSFA
XSFA
115
MPYA

MPYA
115

118
118

OPEN CORE

120
120

OPEN CORE

mp

TRHT END
LINKNS12 ---
LINK END ---
VDR BEGN
VDR END

PARAM BEGN
PARAM END

SDR1 BEGN
D

METHOD 2 NT NBR PASSES =m

D

. SDR1 END

L INKNS08 - --

LINK END ---
PLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ~--
SDR2 BEGN
SDR2 END
LINKNS14 ---

PASSES

PASSES

PASSES

PASSES

1,EST.

1.E5T.

1,EST.

1,.EST.

1.EST.

TIME

TIME

TIME

TIME

TIME

[}

0.1



8%-6

’ 18 CPU-5EC. 304 ELAPSED-SEC. ---- LINK END ---
- 18 CPU-SEC. 304 ELAPSED-SEC. 121 SDR3 BEGN
b 18 CPU-SEC. 308 ELAFSED-SEC. 121 SDR3 END
* 18 CPU-SEC. 316 ELAFSED-SEC. 123 OfpP BEGN
¥ 19 CPU-SEC. 312 ELAPSED-SEC. 123 OFp END
* 19 CPU-SEC. 312 ELAPSED-SEC. 130 XYTRAN BEGN
x 19 CPU-SEC. 312 ELAFSED-SEC. 130 XYTRAN END
* 19 CPU-SEC. 313 ELAFSED-SEC. ---- LINKNSO2 ---

252 1/0 SEC.
LAST LINK DID NOT USE 11408 BYTES OF OPEN CORE

* 19 CPU-SEC. 3°9 ELAFSEG-SEC. ---- LINK END ---

* 19 CPU-SEC. 319 ELAPSED-SEC. 132 XYPLOT BEGN )
* 19 CPU-5EC. 320 ELAPSED-SEC. 132 XYPLOT END

* 19 CPU-SEC. 320" ELAPSED-SEC. 138 EXIT BEGN

= 263 I/0 SEC.

LAST LINK DID NOT USE 97232 BYTES OF QPEN CORE
AMOUNT OF OPEN CORE NOT USED = 11K BYTES
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JANUARY 6, 1976 NASTRAN 12/31/74 PAGE

NAST#HRAN E x € c UuTIlIVvVE CONTROUL DECK ECHO
5--nf:<--w»..._.,‘.,.......~-‘r.4.v'w-n.-'1r’l*wt:i*i#trl*wu*x:i-*’"t:w"4**1'*****&1*1’4*}*:&
$ START OF BAECUTIYE CZON:™FCL R I R AR R AR R PRI RS SRR RS L RN
$.~s-.:.-4~ B I 2 TR PR P R R L T R e R NS P R R E S RN SRR E RS NN
<
ID CLASS PFO2LUEN TEN. C.E. UACKSON
S
3 OMAXINUY CPJ TINME £LLCWZZ FOR THE JOB
3
TIWME 10
S .

S THE THERMAL ANALYZIZIR #CRTION OF NASTRAN IS TO BE USECD
%
AFP HELT
P
>
S THE ™NCH-LINMEAR TRARSIENT SOLLTICN ALGORITHWM IS 7O EBL USED
3
50L 3
F0R DILGNGS PRINTS OUT CONVERGENCE CRITERIA
CLTPUT ( 3
4G 12
THE FCLLOWING ALTER I5 WZICESSARY FOR ALL TRANSIENT RESTARTS
USIMNC Tric HEAT TRLNSFIR OFTION ... IT IS USED TO CORRECT AN ERROR IN THE
RESTARY TAELES

T.HSIL/ABGFLIF HSIP/V N HLUSET/V.N . HLUSEP §

(LI R ¢d]

ADD THE RESTART DICTIC %Y wHICH WAS PUNCHED OUT BY PROBLEM
U 3

TAPNLMDITUPADOROTCUHL DG

NWUMZER MINT ... THIS % QUIFED TO RESTART A PROZLER

ESTART CLASS LPRD3LENS L 1/ 1,73, 27120,
1. VPSS = 0. REEL = 1 FILE = 5
2, NTER AT QUENCE NUMEER 7
3. L = 0. REEL = 1, FILE = G
el E40N = 0, FESL = 1. FILE = 7
5. of = 3. REEL = 1. FILE = 38
C. P = 0. REEL = 1, FILE = 9
7. L =0, RZEL = 1, FILE = 10
c. S = C. REeL = 1, FILE = 11
3. O] = 0, REEL = 0, il = ¢}
13, RLSET = C. RZEL = G, FILE = 0
L hEy = &, #EEL = O, Fitz = o]
12, N30 = 0, REEL = 0. FILE = 0
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N

A

S

51,

OGO CIaEmUrn ey
N-=-COURD~NDIMN N

TRAN

HRAA

. HSAA
HPSO
HKFS
HCP
HEST
REENTER
HECT
AVPS

. REZENTEF
XVPS
HELTPAR
HGPSETS
HELSETS
RZENTER
HGBTT

. HSLT
XVPS
REENTER
HEST
HECPT
HGFC
XVPS

. REENTER
. HKGGX
XVFS
HGPS™

HEGG
AVPS
. HINN
REFF
. REENTER

>, HRCG

, HKGG
HQGE
XVFS
HRINN
HRFF

. hRAL

. HRT3o

. REZNTER
. HRG

REENYER ATV

E X

AT

ECUTIVE

(e
i

C

10000 MOCcCOMOO0O0OOMOOIMOOOCOO0O0

n
LI L'« 1 LR U T (O

NC

m

-
—
3
o
w

wouwonon

ﬂ
=
u
n
n
O

‘r1
—
1>
(o]
w w
(LTI T B T R TR R o B U R L 6
=
)
m

rd
O
m

[

povd
=

>
el
w
m
£
(o
pd
[}
m

mmm TR
1
1>
]

nonon

e e
[N NS

nunuouvninunyv v ny
.
0
m

m
fe]
&

0COoO0D0DOMO0OCOOODOMOOOOMOOON

]
1» D 3> U > 1> I
[ EaNaRaRAY

> 1.

Q
5
(=]
n
m
LT T T T LI T o T T T I | T T TR
[
'
(8]
m

OmAP SEGUENCE
FLAGS = O,

REEL

co

REEL
REEL
REEL
REEL
REEZL
REEL
HNULMBE
REEL
REEL
NUMEE
REEL

min
-

=

m

m o rm

moran

[ = T I TS N R T I = O O T« I TR | O N (T VAT

D0 ODMZ DD TN

mn mmmcC mir

nrmin T

[l i il Sl CVI ool Sl ol & B
5l

r
f

MUIABE
REEL
REEL
REEL
NULGE
REEL

FEEL

[T T U T« T I U T« IO L N N T

REEL
NUNEER
REEL
REEL
REEL
REEL
REEL
REEL:
REEL
REEL

MUMSE

LTI T T O TN TR= » B O T O 1 [T VI [ (I 11

NTROL

[eNaNalby

a -

OO — —

- s [eNeRaNoNeNw)

OO OO = ==

OO0 = ==

a5

53

nowouon

o nn H oo

DECK

[eNoReNoNoRe)

12
13

26
27
28

N
OO OOwWw

JANUARY
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NASTRAN

IO OGO ™
WO W

~3
Q

w

~1 ~l
QN =

RS RN S ]
~NaouE

78,

XVP3
REENTER
HAENN
HRIKN
HENN
XVes
REENTLR
HANN
HKFF
HRNMN
HEFF
HENM
HEFF
XVFES
REENTER
HRAA
HRAA
HBAA
XVES
REENTER
HUSE™D
HECDYH
ECLT
HTRL
HCM

X

AT

AT

£ CUuUT

m

[T I I VI o SO T T T (TS TR 1 I o O | I L | Y o I

[abl aull ad T el ol
(wnwLnNnumumis ot n

OO

FLAGS
EMAP SE
CLAGS
FLAGS
FLAGS
FLAGS
FLAGS
rLAGS
FLAGS
FLAGS
TLAGS
FLAGS
FLAGS
"L A0S
FLazs
FLLGS

Ciap SE

[4e]
SA DR THE TR
= o=
I~ T=

s TS

!t
grz

[N

U > 1> 0P
N Al SR ST V) B S T N Sl g
m

m

I vE

C.
=z -
)
m

P
(8}
m

[}

ObLbhLMOAMNMNLBAEDMNDLMOOOOMO

(=
z
O
m

QUENCE
= 0.

LENC

m

f T T S U (N T O I PO [T oo SO (S T | T | O T T IO I 1 SO

C.
ODLDOMOONMOLIVOOLAEMODOUCOOOO0OO0O0OLMOOO

M onnnon

CONTR

REEL =
NUIBER
REEL
REEL
REEL
REEL
NUMEE
REEL
REEL
REEL
REEL
REEL
REEL
SEEL
NUNGE
REEL
REEL
REEL
wEEL
NUNBER
RZEL
REEL
REEL
REEL
FEEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
REEL
NUMBSE
REEL
REEL
REEL
REEL

[ T2 T T T { L T T Y | S~ o I [ A Y 1}

B~ S I T I T B T T T I T | T = 1T T T T (O (Y LY | B [ [ LA £ O B L I )

NLMEBE
REEL
REEL
REEL
REEL

it ononon

-
Ut
[l

b d s e

(%))
@

s o h ws at —

ek -

OO0 O = = ~ ot =t a2

1]
~!

QOO0 QO—~ -+ =

92

PN

oL

FILE =

FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILT
FILE
FILE
FILE
FiLE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE =

FILE

FILE
FILE
FILE
FILE

DECK

n
QOO0 0ON

ag
50

51
52
52
53

JANUARY
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NASTRAN

113,
114,
115,
116,
17,
118,
119,
120,
121,
122,
123,
124,
125,
128,
™27,
128,
129,
130,
131,

EXECUTIVE

XVP§ FLAGS = 0.
REENTER AT DMAP SEQUENCE
HUDY T FLAGS = 0.
MPNLD FLAGS = T,
XVPS FLAGS = 0.
REENTER AT DMAP SEQUENCE
XvPs FLAGS = 0.
HCuDV1 FLAGS = 0,
HOPHNL1 FLAGS = 0.
REENTER AT CMAP SEQUENCE
HUPV FLAGS = O,
XVPS FLAGS = O,
REENTER A7 DMAP SEQUENCE
HOURVZ FLAGS = O,
XVYPS FLAGS = O,
HOPP2 FLAGS = 0.
HCGP2 FLAGS = 0,
HOES?2 FLAGS = 0.
HOEFZ2 LAGS = 0.

$ END OF CHECKPOINT DICTIONARY

CEND

CONTROL

REEL
NUNEBE
REEL
REEL
REEL
NUMBE
REEL
REEL
REEL
NUHBE
REEL
REEL
NUNEE
REEL
REEL
REEL
REEL
REEL
REEL

F U T (T T M w O L S | I~ o R (Y S I~ v Y { R | N | e+

o
G}

102

ooQ-

118

- -

123

OQOO =

Honon

Hotou

"ou

woHo ot onowon

DECK

54
55
56
57

58

59
60

61

(8]
[oNeNaNal N

JANUARY

ECHO

NASTRAN 12/31/74

PAGE
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ENT PROBLEM JANUARY 6, 1976 NASTRAN 12/31/74 PAGE 5
ZC FRCY RESTART TAFE OF PROBLEM NINE )

CASE CONTROL DECK ECHO

CLRD
COUNT
1 S
2 S.. D A 2 - I B N PR S AR S R A R R T R N e T A P RN F NPT R RS ]
3 S ENT OF EXZCUTIVE CONTROL --- START CASE CONTROL #sv7ad¥kmaviamadardxhutthnnrsnyns
3 5-' '''' L R A R AR A PR A A S A R RS RS A RS R R FA S SRR EENEREER LR EREE RS EEERER]
5 TiTles NON-LINEAR TRANSIENT PRCELEM
7 SUSTITLE= INPUT DATA G3TAINED FRCOM RESTART TAPE OF PROBLEM NINE
c %
9 S STECLFY 1 LINES Of CATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
10 5
11 JIni=gd
i2 s
et 3 RiCTLEST ZORTED ANk UNSORTED OUTPUT
14 S I+ 7ri1S CARD IS OMITTED, ONLY THE SORTED BULX DATA WILL APPEAR
15 5
8 ECHO=C0TH
17 g
2 g CT THE MPC AND LOAD SETS 70 BE USED IN THIS SOLUTION
19 K THAT NO SPC SET 1S5 SELECTED. AND THAT DLOAD HAS REPLACED LOAD.
26 S
213 A
2z

SELECT THE TIMPERATURE SET wAICH 1S AN ESTIMATE OF THE FINAL SOLUTION VECTOR

OF THIS SET IS OPTIONAL FOR SCL 9, BUT SHOULD BE MADE IF
Thi FINAL TEMPERATURE IS SEVERAL HUNDRED LEGREES DIFFERENT FROM THE
IC VECTOR. AMND RADIATIVE INTERZHANGES ARE INCLUDED.

SELECT THE STEP SIZE, NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY

SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.

SELECT OUTPUT DSESIRED

DZ=INE A GRCUF OF GRID POINTS TO BE REFERENCED BY AN OUTPUT REQUEST

B e R I N N R R e Ry R P N N e L i da ]
--- START DPULK DATA x4t dw vt bohdhkbubnshnrmshmmbbdmmkstmnwytdhy
R I P N N I R R N R L N TS 2

P L~ () ORI e A D E R RS D)




E??

L-01

NOM-LIKEAR TRANSIEAT PROSLEM
INPUT DAT& OBTAINED FROM RESTART TAPE OF PROBLEM NINE

CAsE CONTRO

CARD

COUNT

32 s

33 BEGIN BULK

+

DECK

JANUARY

ECHO

6,

1978

NASTRAN 12/31/74

PAGE

6
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TCTAL

DO I D PP LU ER R D WA LA L

M &5 A U

C

NON-LINEAR TRANSIEXNT PROBLEM JANUARY 6, 1976 NASTRAN 12/31/74 PAGE
INPUT DATA OGYAINED FROM RESTART TAPE OF PROBLEM NINE

INPUT BULK DATA DECK ECHO

.. 2 .. 3 .. - B 5 .. 6 .. 7 .. 8 .. g .. 10

A kY Yy sk nv'lu‘:t.l(i:i‘-“i l:v'*'k'l'a""-1.1-‘!*#11#&1,t"ﬁ*iﬁt"lﬁtl'*’*ﬂ*'**i!."'
FROBLEM 10 1S BEING RUN USING A RISTART TAPE MADE 8Y PROBLEM NINE.
NOTE THE ALTER IN THE EXECUTIVE CONTROL WHICH WAS ADDED TO
CGRRECT A RESTART TABLE EZRRGR COWMIMCN TO ALL TRANSIENT HEAT TRANSFER RESTARTS
THE CONDUCTIVITY OF NAT4 CARD 1000 IS BEING ALTERED TO DEMONSTRATE
THAT THE BULK DATA CAN BE MGDIFIED DURING A RESTART.
IF NO MODIFICATIONS TO THE BULK DAT.. WERE DESIRED., THE ‘BEGIN BULK'
CARD WCULD BE IMMEDIATELY FOLLOWED BY THE 'ENDDATA' CARD.

THE */‘ CARD IS USED TO REMOVE THE OLD MAT4 CARD 1000 FROM THE BULK
DATA TO AVOID DUFLICATE INPUT.

26
THE NEW MAT4 CARD FOLLOWS
AT4 1000 253. 2.326+46

YidFd b F s s h kAT AR A WA R P R N R X AT ARK R bk b AT kRN ok kX ek ok kR W

END OF SULK DATA LA R N RN R R At R TR AR NSRS NSRS RS R R LSRR EZ )
B IR R RN PR P L e A Py R e R SR P RS L]

NDDOATA

OUNT= 24



NON-LINEAR TRAMSIENT PROSLEM JANUARY 6, 1976 NASTRAN 12/31/74 PAGE
INPUT DATA OBTAINED FRCM RESTART TAPE OF PROBLEM NINE

"SORTED BULK DATA ECHO

CARD
COUNT ) + .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 8 .. 10
1- CELAS2 300 1.45 160
2- CHEDY 60 300 LINE 5 +CONVEC
3- +CONVEC 100 160
5 - CHEOY 200 2000 AREAD 1 2 6 5
5- CHBDY 300 2000 AREAG 2 3 7 6
6- CHBDY 400 2000 AFEAG 3 4 8 7
7- ChBdY 500 2000 AREA4 5 € 2 1
8- CHBDY 63D 2000 AREAd4 6 7 3 2
9- CHEDY  7CO 2690 AREAS 7 8 4 3
10- couap2 30 2C0 1 2 6 5
11- CQuUAD2 40 200 2 3 7 6
12- cGuUAD2 55 200 3 2 8 7
13- CROC 10 169 10 2
14- CROD 2 100 9 6
15- GRID 1 0.0 0.0 0.0
16- GRID 2 A 0.0 0.0
17- GRID 3 .2 0.0 c.o
18- CRID 4 .3 0.0 0.0
19- GRID 5 0.0 A 0.0
20- GRID € .1 .1 0.0
21- GRID 7 2 o1 G.0
22- GRID ] .3 N 0.0 .
23- GRID 9 0.0Q .2 0.C -
24- GrID 10 0.C -1 G.0
25- GRID 10 -.05 .05 0.0
26- MATA 1000 250. 2.426+6
27- MAT4 3600 200.
28- MPC 200 g 1 1. r. 1 -1,
25- MPC 2C0 10 1 1. 1 1 -1.
3G- PARAM  EPSHT  .0001
31- PARANM fANIT a
32- PAK&M  SIGYA  5.885E-8
33- FARAM  TABS 273.15
34- PHS3OY 3C0 30C0 .314
35- PHBOY 2000 .50
35- EQUAD2 200 1000 .01
37- PROD 100 1000 .031
38- RADLST 200 300 40 560 600 700
39- RADMTX 1 0.0 0.6 0.0 0.0 0.0 0.0
40- RADMTX 0.0 C.0 0.0 0.C 0.0
41- RADMTX 3 0.0 0.0 c.0 0.0
42- RACMTX 4 0.0 0.C 0.0
23- RADMTX 5 0.0 0.0
44- FADMTX © 0.0
45- SLCAD 200 1 4. 2 8.
45- $L0AD 3¢ 3 8. 4 4.
47- SLCAD 300 5 4, 5 8.
ag- SLOAD 306 7 5. 8 4.
—- 49- SLOAD 300 100 3CC.+5
o 50- sPC1 100 1 10C
c'o 51- TEMP aco 160 300.



01-01

LON-LINEAR THANSIENT PROZLEM JANUARY 6, 1976 NASTRAN 12/31/74 PAGE
INFLT DATA ORTAINLD FROM RESTART TAPE OF PROBLEM NINE

SORTED BULK DaTaA ECHO

CARD

CLUNT .. 2 .. 3 4 5 6 7 8 9 10
52- 450 330,
32- [Spole) 320,
E4- 350 3T 0.0 1.46 0.0 0.0 +TL1
55- 0. 0.
56- 5C0 45 30. 1




11-0T

NON-LINEAR TRANSIENT PROUBLEW JANUARY
INPUT DATA CBTAINEC FROM RESTART TAPE OF PROBLEM NINE

LIST OF MODIFIED CARDS

MASK WORD - BI1T POSITION - CARD NAME - PACKED BIT POSITION

1
2
3
4
5
6
7
g

17 MAT4 8
9
10
11

17 PCUTS 19

31 NOLOOPS 25

6,

1976

NASTRAN 12/31/74

PAGE
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NO.

1

bl
“

NON-LINEAR TRANSIENT PROBLEM JANUARY
INPUT DATA OBTAIMED FROM RESTART TAPE CF PROBLEM NINE

NASTERAN SCURCE PROGRAM COMPILATION
OMAP-DMAP INSTRUCTICN

CHKPNT

PLTSET

SAVE
PRTMSG
SETVAL
SAVE
COND

PLOT

SAVE
FRTNVSC
LL3EL

CHKENT

HEAT »(C.9 TRANSIENT HEAT TRANSFER ANALYSIS §
KCGX=TAPE, KGG=TAFE $

GEOM* ,GECL'Z. /HGPL ,HEQEXIN ,HGPDT ,HCSTM . HBGPDT ,HSI1L/V N HLUSET/
VN, H2LWAYS=-1/V N HNOGPDT §

LUSET .HNOGFUTS
HUSET . KGM. KGO, HKAA  HSAA ,HPSO ,HKFS . HQR .HEST/HNOGPDT $

HGPL HEQEXIN HGPDT .HCSTM.HEGPDT ,HSIL.HUSET ,KGM . HGO  HKAA . HBAA,
HPSCQ.HKFS  KGF .HEST %

HLEBLS .HNOCPEOTS

GECMZ ,HEQEXIN/HECT $

PCCB.FEGEAIN.HECT/HPLTSETX  HPLTPAR.HGPSETS HELSETS/V . N HNSIL/V,
N,oUEPLCT 3

HNSIL.JUNFPLOT §

HPLTSETX//

o

//V. L HPLYFLG/C.N.1/V N HPFILE/C,N.O &

HPLTPAR ,HGFSETS  HELSETS .CASECC.HBGPDT .HEQEXIN,HSIL, ., /HPLOTX1/
VONLENSIL/V NLUHLUSET/V N JUMPPLOT/V N HPLTFLG/V N .HFPFILE $

JUMPPLOT . HPLTFLG.HPFILE $

HPLOTX1//%

JHECT .EFT HE3KDT.RSIL,KGPTT ,HCSTM/HEST . .HGEI . HECPT ,HGPCT/ V.N,

6,

1976

NASTRAN 12/31/74

PAGE
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€1-0T -

NAST
DMAP-DMAP It
NO.
24 SAVE
25 CHKPNT
26 COND
27 SMa?
28 SAVE
29 CHKPNT
30 SMA2
31 SAVE
32 PURGE
33 CHKPNT
34 LABEL
35 RWG
36 SAVE
37 EQUIV
38 PURGE
39 CHKPNT
40 cPa
41  SAVE
42  PURGE
43  EQUIV
44  CHKPNT
45 COND

NON-LINEAR TRANSIENT PROBLEM

INPUT DATA CBTAINED FROM RESTART TAPE OF PROBLEM NINE

AN SOURCE PROGRAM COMPILATION
RUCTICN .

T
HLUSET/C.N.123/V.N.HNOSIMP=-1/C ,N.O/C.N,123/C.N,123 %
HNOSINE S

HEST .HECPT .HGPCT $

HLBL?! . HNOSIMPS

HCSTM . MPT ,HECPT ,HGPCT ,DIT/HKGGX, ,HGPST/C ,N.123/C.N.123/V N,
HNNLK $

HNNLK $
HKGGX . HGPST $

"HCSTAL.MPT  HECPT .HGPCT.DIT/ . HEGG/C.N.1.0/C.N.123/V,N.  HNOBGG=
-1/C.N.-1 &

HNCECGG §

HSNN.HBFF ,HBAA , HBGG/HNOBGGS
HSGG HBNN.HEFF HBAA $
HLBLY 3

HEST . MATPOOL .HGPTT .HKGGX/HRGG.HQGE . HKGG/C,Y . TABS/C.Y,SIGMA=0.0/
VONLHHLR/VLN HLUSET S

HNLR §

HKGGX . HKGG/HNLR §

HRGG . HRNN . KRFF , HRAA ,HRDD/HNLR §

HRGG .HRNN . HRFF ,HRAA,HRDD,HKGG,HQGE §

CASECC.GEOMA HEQEXIN . HS1L . HGPDT/HRG, HUSET./V N, HLUSET/V N,
HMPCF1=-1/\ N hMPCFZ=-1/V N HSINGLE=-1/V N.HOMIT=-1,V.N HREACT=
“1/C.N.G/C.N.123/V N HNOSET=-1/V ,N.HNOL/V .N.HNCA=-1 §
HMPCF  H3INGLE.HGWIT.HNOSET ,HREACT.HWPCF2.HNOL .HNOA §

HGM . HGMD /HA'PCF 1 /HGO . HGGD/HOMI T/HKFS \HESO . HQP /HSINGLE §

HKGG . HENN /FE'OCF 1 /HRGG , HRNN/HMPCF 1 /HBGG . HBNN/KMPCF 1 &

HGM. G HGS  HKFS . HQP . HUSET  HGMD ,HGOD . HPSO , HKNN  HRNN . HBNN §

HLEL2 HNOSINP $

JANUARY

6, 1976 NASTRAN 12/31/74

PAGE
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N

MON-LINEAR THRANS
THI

LEN
INPUT CATA O3 O FRCHW RESTART TAPE OF PROSLEM NINE

ASTHERAN SOURCE FROCGRAM COMPILATION

CMHLP-DLLP INSTRUCT.CH

NG .
45

a7y

60
61

62

87
€3
69

73

GPSP HCPL BGPET  RUSET .KSIL/HOGPST §

CFP HOGELT . L L. //V.N.HCARDNG $

SAavi HCARIED 3

LABEL HLSLZ %

COND HLBLZ . &MPCF:T 3

MCE1 HUSET KRG,/ §

CHAFNT HGM 5

MCET EUSET . HIM . 2w GG, HRGG . HBGG. /HKNN  HRNN  HBNN, 3§

CHK™T REMN, HRNN  RENN $

LAEEL HLELS &
ECUI HKEN HAFF, 231NGLE/HRNN ,HRFF/RSINGLE/HZNN . HBFF/HSINGLE $

CHKPNT HKFF . HEFF ~EFF S

CCND HLZL3 HSINILE §
SCE1 HUSET . HENIL HANN  HBNN, /HKEF HKFS, \HRFF H3FF. §

LAZEL KLBLS 3

EQUiV HKFZ  HSAA /HOMIT /HRFF  MRAA/HONM I T/HBFF . HBAL/HOMIT
CHAPNT  HKAA A R3AL S

CoND HLBLS . AOWIT §

Swip1 HUSET MKFF.../HGC.4KAA........ $

CHKENT HGO . AL 5
CCND HLBL? BNLnN &
SiiP2 HUSET HGO,R2FF/HRAA S

CHKPNT HRAA &

JANUARY

6.

1976

NASTRAN 12/31/74

PAGE

13



G1-01

NO.

72

73

74

75

76

78
79

80

89
a9

91

NON-LIMNEAR TRANSIE
INPUT DATA OBTAINE

NT PRCBLEM JANUARY
D FROM RESTART TAPE OF PROBLEM NINE

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN

SiMP2
CHKPNT
LABEL

DPD

£QUIV
BURSE

CHKPNT
MTRXIN

SAVE
PARAMN
PURGE

EQUIV

CHKPNT
COND

GKAD

LABEL
EQUIV
CHKPNT

TRLG

HUSET HGO.HBFF/HBAA &

HBAA &

HLBLS $

DYNAKICS HGFL ,HSIL .HUSET/KHGPLD ,HSILD . HUSETD.HTFPCGOL ,HOLT, ..
HNLFY . BETRL. HEQDYN/V. N HLUSET/Y N ,HLUSETD/C.N,122 /V.N ,HNODLT/

C.N,123/C ., %.123/V N . HNONLFT/V N, HNOTRL/C.N.123/C.N. 123/ V. N,
HNQUZ §

HLUSETD . HNOGLT .HNONLFT ,HNOTRL ,HNCUE 35
HERRORT,HNCTRLS

HGO \HGGO /BMCUE /HEM  HGMD /HNOUE §

KPP G . HPSO.LPDO HPOT/HNODLT §

HUSETD.HEQDYN, HTFPOOL ,HCLT .HTRL . HGOD . HGMD .HNLFT ,HSILD.HGPLD,
HPFO +PSO.HPDO.HPDT S

CASECC.MATPCOL . HEGDYN, .HTFPOOL/HK2PP. .HE2PP/V N . HLUSETD/ V N.
HNOX2FP/C.N,123/V . N.HNCB2PP §

HNOKZPP ,HNCE2PP &
//C,N.AND/V.N.HKDEKA/V.N.HNOUE/V.N.HNOK2PP $
HK25D/HNORZEP/HB2DD/HNCR2PP $

HKAA . HKDD/HXKDEKA/HE2PP  HB2DD/HNOA/HK2PP  HK2DD /HNOA/HRAA ,HRDD/
KNCUE 3

HK2PP HB3EF . HK20D.HB2DD . HKDC .HRDD 3
HLBLE . HENOGPDT 3

HUSETD.HGM, HGO  HKAA ,HBAA HKAA. .HK2OP . .HB2FP/HADD.HBDD, HROD,
HGVD .HGOD . HK2DD , HM20D , HE2DD/C . N, TRENRESP/C.N.DISP/C N, DIRECT/
C.Y.HG=0.0/C.Y.H%3=0.0/C.Y HW4=0.0/V.N HHCK2PE/C.N -1/  V.N,
HNCB2PP/V . i HMPCF1/V N HSINGLE/V,N.HOMIT/V.N ANQUE/ C.N.-1/V,N,
HNGB:3G/V . N HNOSIMP/C.N, -1 $

HLBLE $
HK2DD . HKDD,/4NOSIMP/HB2DE . HEDD /HNOGPDT $
HKDD ,HODD . HRDD ,HCWD ,HGCD §

CASECC.HUSETD,HDLT .H5LT .HBGPDT .HSIL.HCSTM HTRL.DiT ,HGMD,HGOD, ,

6,

1376

NASTRAN 12/31/74

PAGE
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91-01

MGOh-LIMNEAR TFANSIFNT PROELEM JANUARY 6., 1976 NASTRAN 12/31/74 PAGE 15
INPUT DATA CBTAINED FROM RESTART TAPE OF PROBLEM NINE

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DiiAP INSTRUCTIGON :

ne- HEST, FFPO HPSO . HPDO HPDT. .HTOL/V,N ,HNOSET/V . NHPDEPCO $

93 3AvVE HPDERTO . HNCEET §

94 EQUIV HPPO . HFDO/HNTSET & -
g5 EQUIV HPCO HPDT /HFOEPDO §

93 CHKPNT HPEO .EFDC . HFIO.HTCL,KPDT

97  TRHT CASECC.HUSETD.HNLFT.DIT .HGPTT ,HXDD ,HEDD .HRDD ,HPOT .HTRL/HUDVT,
HPNLD/C.Y.BE7A=.55/C.Y.TABS=0.0/V.N HNLR/C.Y ,RADLIN=-1 $

23 CHKFPNT HUDVT .HPNLD $

93 VDR CASECC . HEQDYN,HUSETD, HUDVT (HTCL.XYCDE.HPNLD/HOUDV1 HOPNL1/ C.
N.TRLNRESP,C. N, BIRECT/C.N,0/V . N, HNOD/V N .HNOP/C,N,O $
100  SAVE HNOD . HNOP §

107 CHKPNT HOUCY (HOPNLY $

102 CCND HL2L7.KNOD $

103 S$DR3 HOUDY * \HOPNLT ., , ,/HCUDV2 HOFHL2, .., 3
104 OFP HOUDY2.HOPML2, .., //V.N.HCARDNO $

165 Save' HCAZDND &

1056 CHRPNT HOPNLZ . HOLDV2 S

110 LABEL RLEL7 3

111 PARAN //C N END Y N UHPUUMP/V N HNOP/V . N, JUMPPLOT $

112 COND HLBLS . kPCLN P § ‘

113 EQUIV HUDVT HUPY, 'wNOA §

114 COND HLELS oNCA ¢

115 SOR1 HUSEM) . (PULJT,, ,HGOD . HGMD .HPSO,HKFS. . /HUPY, .HQP/C.N,1/C.N,

TRANGNT &
116 LASEL HLSLS 3§
117  CHXPNT HUFV . 2P S

119 FLTTRAN HBGPTT.HSIL,~BGPDP.HSIP/V,N.HLUSET/V.N . HLUSEP $



LI-01

NON-LINEAR TRANSIENT PROBLEM . JANUARY 6, 19786
INPUT DATA OBTAINED FROM RESTART TAPE OF PROBLEM NINE

"NASTR A N S OURCE PROGRAM COMP T LATION
DMAP -DMAP INSTRUCTION

NO.
* 119

* 120

* 127

¥ 133
* 134
* 135
* 138
* 137

*# 133

SAVE HLUSEP 3

SOR2

SDR3

CHKPNT
OFP
SAVE
COND

PLOT

SAVE
PRTMSG
LABEL

XYTRAN

SAVE
XYPLOT
LABEL
JUMP
LABEL
PRTPARM
LABEL

END

CASECC.HCC%N.NPT.DIT.HEQDYN.HSILD,.HTOL.HBGPDP.HPPO,HOP.HUPV.
HEST . XYCDB/HOPP1.HOQP1.HOUPV1 HOES1 ,HOEF1 ,HPUGY /C, N,
TRANRESP %

HOPP: .HOQP1.HOUPV1,HOEST HOEF1 . /HOPP2.HOQP2,HOUI 12 HOES2,
HOEF2. 3

HOPP2 HOQP2.HOUPV2 .HOES2.HOEF2 $

HOPP2.HOOP2 . HOUPV2 ,HOEF2,HOES2.//V.N.HCARDNO $

HCARDNO $

HP2,JUPPLOT §

HPLTPAR ,HGFSETS ,HELSETS.CASECC , HEGPDT . HEQEXIN, HSIP, KPUGV/
HPLGTX2/V .M HNSIL/V,N,HLUSEP/V N, JUMPPLOT/V N HPLTFLG/V N,
HPFILE $ e
HPFILE &

HPLOTX2// $

HP2 S

XYCDB.+0OPP2.HOQP2 . HQUPV2 HOES2 . HOEF2/HXYPLTT/C.N.TRAN/C N, FSET/
V.N,HPFILE/V.N HCARDNO $

HPFILE hCARDNO &

HXYPLIT// S

HLBLY §

FINIS §

HERRORY $

//C.H -1/C.N HDIRTRDS (
FINI3S

$

¥%& USER WARNING RESSAGLE 54.

PARAMETER

NaMED EPSHT NOT REFERENCED

#*% USER WARNING MESSAGE 54,
PARAMETER NAMED MaXIT NOT 'REFERENCED

*INDICATES INSTRUCTIONS TO BE EXECUTED FOR MODIFIED RESTART

NASTRAN 12/31/74

PAGE

16



81-0T

TIRE FOLLCWING FILES WERE USYD FROM OLC PRGILEM TAFE TO INITIATE RESTART
FILE WNAME REZL NO. FILE NC.

HESTM

NV OHLOO O

DO RD ok o m ek
P = 0

fe R

a4
25
&2

1
1
1
1
1
1
i
1
1
1
1
1
H
1
1
1

**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAMT*

#%¥ USTR INFORMATION HEUCSAGE FULL INTERNAL SPACE NGDE AVAILABLE

¥4 USTR OINFORMATION NMESSAGH . 6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99

¥R¥ USZR INFORWATION MES3AGE 2023, B = 3
c = 0
kR = 2
“+% UYSER INFORMATION MESSAGE 2027, SYMMETRIC REAL CECCMPOSITION TIME ESTIMATE IS 0 SECONDS.
#*% USCER INFORMATICN MESSAGE 3028. B = S BEXR = 5
Cc = 2 CEAR = 1
R = 8

%7 USER INFORMATION MZISSAGE I0Z7. UNSYMMETRIC REAL CECOMPOSITION TIME ESTIMATE IS 0 SECONDS.
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61-01

NON-LINEAR TRANSIENT PROBLEM JANUARY 6, 1976 NASTRAN 12/31/74 PAGE 17
INPUT DATA OBTAINEG FROM RESTART TAPE OF PROBLEM NINE

POINT-ID = 1
TEMPERATURE VECTOR
TIME TYPE

0

.000000E 01

.000000E 01 .O585728 C2
.0000GCOE 01 .935396E 02
.200000E 02 14375E 02
.500000E 02 .855293€ 02
.800U0GCNE 02 .878040E 02
. 10N000E 02 .8525028 02
.400000E 02 .84(5B2E 02
.700000E 02 .825088E 02
.C00000E 02 E24G42E 02
.30000GE G2 §15017E 02
.5000C0E 02 .B0G172E 02
.900C00E 02 .798301E 0z
.200000€ 02 .791301E O
.500000E 02 .783078E 02
.E00000E 02 .77US43E 02
.100GC0OE 02 . 774823 02
.400000E 02 L77T0251E 22
.700C00E 02 .7EEG65E C2
.00D000E 02 .762C10E 02
.30C000& 02 .735839E 02
.600000E 02 .7571G9E 02
.900000E 02 .734€83E 02
.20000CE 02

.5C0000E 02
.BOODCCE 02
. 1000GCE G2
.400000E ¢2
.7000C0& 02
.000000E 02
.3000C0E 02
.8600C0O0E C2
.90200CE 02
.0200CCE 03
.03D0CCE 03
.G8V0CCcE 02
.110000E 03
.1400008 03
.170000&£ 02
.20300cE 03
.23000CE 03
.26000CE G323
.280050E 03
.32000CE ©3
.350000& 03

an(nmunhmmmwmuymtnmmmmmmmmwmmmmmmmmmmmmmmmmmmmmmmmn
NMROMRPMNMROBOMRDRPDRONOMODRORRORDORRBBRONODORBRONNRPDRONRNNLDRPRDONNVDONNNODONRNRODRD D W




0%-0T

—A——A-A——~4——~—‘-LoLotocommm\1\1\1q'ormmmu‘mbh.nwwmwr-)mw—-—k—itocnmo

WON-LINEAR TRANSIEMT
INPUT DATA OBTAINLL

POINT-I

TINE

.0

.CC00CCE
.CCOCO0E
.G000CCE
.20C000E
.5002G008
.800CCCE
. 1000808
LALON0CE
. 7000020¢
.002CC0E
. 30C6C0E
.BCI0CHE
.900C03E
.200003¢E
. 5030308
LETLOOTE
.100325¢E
LAVUGOCE
L7C2CC0E
.COD0CCE
. 3056008
.60)00CE
L9CLJ0GGE

.0030C0E
.28002
.8000C
LB WCT
.02.a0CD
.030CC5E
.08 IC0CE
L 1192068
L 1A3C5CE o

1790008
L2000070%
L230CGTE
.267C0CE
.2810C0E
.3200CCE
.3500C0¢

VI m

D

[

TYPE

mm(nmlnmmmmmwmmmmm!nmmmmmmmmmmmmmmm(nmmwmu:mt/xmmmmv.-m

MNPV ONDODINRNMDMD DO

1 :
D CCWROMNLOD = U

MMM mMmmMmMmMmmmmmmmm

NN N AR R

RN RIS IO RN RN DDA RN RN DN
fﬁﬁln\l’“l-‘lf"{'l mram rnrnr'nmr'lm mmmm

PROBLEM
FROM RESTART

TAPE OF PROBLEM NINE

TEMP ERATURE

JANUARY

VECTOR

6.

1976

NASTRAN 12/31/74

PAGE

18
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12-01

NON-LIGEAR TFANSIENT FROBLEM JANUARY 6. 1976 NASTRAN 12/31/74 PAGE 9
INPUT DATA OBTAINED FECM RESTART TAPE OF PRQBLEM NINE

POINT-1ID =

w

TEMPERATURE VECTOR

TINE TYPE
.0
.0000GGE O
.000C0o0E 01
.0C0000E 0Ot
.200000E 02
.5000C3E €2
.BOUOGOE 02
.1C0000E ©2

S 3.

] 2.

s 2.

5 2.

s 2.

] 2.

S 2

S 2
.40UOO0BE C2 S 2
.7CUOC0E 02 s 2
.0COOQOE 02 ] 2.
.3000008 02 S 2.
.600000E €2 s 2.
.9GI0COE 02 s 2.262171E 02
.20NC00E 02 S 2.373427€ 02
.5C0000E 02 s 2.3355653E 02
.BCOOGOE €2 s 2.344729€ 02
.1000C0E €2 S 2.242330€ 02
.400000E 02 S 2.221317E 02
. 700000€ 02 5 2.211530E 02
.0CO000E 02 S 2.2372828E 02
. 300000E 02 S 2.295051E 0z
.600000E 02 S 2,28B8210E ©Z
.9G000JE 02 S 2.2:52089E 02
.20Q000E 02 S 2.276643E 02
.500000E 02 S 2.271797E 02
.8CUDCOE 02 S 2.267434E 02
.100000E 02 s 2.263646E 02
.400000E 0GR S 2.280229E 02
.700000E 02 s 2.257187€ 02
.00DCODE 02 [ 2.2534578E 02
.300000E 02 s 2.23205%E 02
.6000G0E 02 s 2.2529238 02
.90000CE 02 s 2.248011E 02
.C20C0CE &3 S 2.23G311E 02
.050000E 03 s 2.2437938E Q2
.C8DD00E 03 5 2.243447E 02
.110000E 03 S 2.242246E Q2
.1300C0E €3 s 2.249177E 02
.170000E €3 s 2.230224E 02
.200000E 03 S 7.23%376E 02
.230000E 03 s 2.238621E 02
.2€0000E 03 s 2.237S4RE 02
. 29000GE 03 S 2.23734GE 02
.320000E 03 S 2.236838E 02
.3300C0E 03 s 2.238340E 02



¢2-01

hOu-LZ&E&R £5ILLT PRCBLEM b JANUARY 6, 1976 NASTRAN 12/31/74 PAGE 20
INFUT DATA CSTAINDS ¥RON RESTART Tapz OF PROBLEM NINE
POINT-I1D = £
TEMPERATURE VECTOR
T.WE TYFE

0 £ G2
.D00C0GCE 01 £ 02
£ 02

E 02

2 E 02
L0600 E (2 £ G2
EC1-50%E Gl E G2
€ 02

E L2

£ G2

£ G2

£ Cc2

£ 02

£ L2

c2

OO0V
Noho R R

PMIMMNMRONMNNIIRDED MDA RO RN N KRR RO W
Q
N

G R m e m e GREBOERNONNNOAACWMCINLLELHGORRNMNAN S 2 ~O0WLOo
YOO O00
D R RN

m(nmm:nmmmr/nmmtn(nmmmwmmmmmL‘ummmUrmmmmmwmwmm-mmm'./n(nu,(/n(nln"

rnrnrnrnmmrnrnmmmmmmnlmr-|rnrnm.’nmrnmmlﬂrnrhmrnm.'
(@]
[N

NROVMRNMOMRODRNRPDORNNRNNDRNR MDD ML

L1G200 SHISEE 02
. 14050C 23104 z
17730008 03 133051E C2
.20360CE ¢2 121158 02
. 23730068 02 t£12e0E G2
.26J00GCE 03 120537 02
L2SD0CCE 03 149877E 02

Z200CE C3 1442888 Q2
.35300CE 335 1427608 02



B R M S SR R QOUOODOO NN NUUHELAWRWWNRNN-S =S @O@OWO

£2-01

R =
‘h\“@,
R . e

NON-LINEAR TRANSIENT PROBLEM JANUARY 6. 1976 NASTRAN 12/31/74 PAGE 21
INPUT DATA OBTAINED FROM RESTART TAPE OF PROBLEM NINE

POINT-ID = s
TEMPERATURE VECTOR

TIME TYPE VALUE
.0 .CGLOOO0E C2
.000000E 01 .984612E 02
.00C000E 01 L 0z
.OCO0GOE Ot 02
.2C0000E 02 c2
.£0G00CE G2 cz
.800000E Cz g Q2
.100000E 02 02
.4CJ00CE 02 .BS05628 02

.7000CCE 02
.0gcoene o2
.300060E Q2

.B35086E 02
.824945E 02
.B1S017E G2

.6030Q0E (2 LBLS1T72E G2
~20D0007E 02 .798Z31E 02
.2CC000E 02 .731301E 02

.5G0000E 02
.E€300G3E 02
. 1000G0E 02
.G00000E 02
.700005E 02
.0QUO0CE 02
.20D000E 02
.60000CE 02
.9CCO0JE 02
200000 02
.5C0000E 02
.§00000E 02
.103C00E 02
.40D0CCE 02
. TOJOGOE 02
.GODDCOE 02
.200000E 02
.6C0000E 02
.€0D0COE 02
.023CG0E 03
.0500COE 03
.0870COE G3
.1100C0E 03
.14000CE 03
.17000GE 03
.200DC0E 03
.2300G3E 03
.263000% A3
.250C00E O3
.320000E 03
.357C00E 03

.753378E 02
LTTYS43E 02
.774624E 02

nmmnmuuuvnunnmpunuvuoununnnuuommLunoLuihunnumnmononnan it nnnn
NN RPONRMNODOAOAMNRODOMLODODRONONNMRNNRLRLOOMNMOODOMNODONIDOLONNDROOPDOVDRPDROONBDDRNDLLLD
1 .

.7ZE594E 02



p2-01

—~—-‘—-—a—¢—~—-—*—--—-Lonnaommc:m\!\I\Imommwmmbbbwwuwwmm-a—n»lnova

NON-LINEAR

POINT-1D

TIME
o]

.0003C0E
.002600E
.000500¢E
. 2C0D0C2E
.500000E
.860G00E
. 10000CE
.40000CE
. 709009E
.000000E
.3000C0E
.600G00E
. 900CC0E
. 2000C0GE
.500000E
. 8020008
100002
LG00GCCE
.70OC0CE
.COVI03E
. 300000E
.60.5000E
. S0 0C3E
,202CCCt
.SCCClE
.B0I0CTE

. 7000CCE
.0G00C0oE
.300003E
LECICCIE
- 800CGaE
.C24000E
.053C00E
.cagdoces
.110003¢
L 14092002
. 1700008
.20C0C0E
.22230CCE
L2E80000E
. 290005t
. 320000%
.350CC0oE

o1

01

oz
oz
02
02
02
o2
02
02
92
02

-
<

c2
02
o2
c2
02
02
c2
02
G2

a
<

02
92
o2
o
02

-~
<

02
02
(s3]

ax
03

e

03
03
03
03
03
03
03

TYPE

mmmmln(n(nmmmmln(nmwtnmmmmmmmu‘ltﬂlnwmLn(nu»m(nmmmu)mmmmmmmm'n

TRANSIENT
INPUT DATA OBTAINED

6

NN W

MP\)rQI‘QMMMMr\)NP\)I-)IQMI\)MMNMMF\)NMI-JMMI\GMMIJI\JMM!\.)MMMMM’\)‘NJ

VALUE
.CODCY0E
973757t
LGZT7ZG6E

3z
.333035E

831448SE

.747993E
.7T22375E
.592543E
L87321%E
.SH1138E

a7
o

TO9G2€E

1732E

DO S L
N~ —=U0Q - wWwhow
MMM oM m/ammm

SN RS NG

.5320575E
.E520C93E
.D19B68E
.£19285E
.518945E

PROELEM
FROM RESTART TAPE OF PROBLEM NINE

TEMPE

RATURE

JANUARY

VECTOR

6.

1976

NASTRAN 12/31/74

PAGE

22



G2-01

h h b ek e et L (DOOOODEO N

NNOOOOUUNDLDBWWRWNNRDL == 20000

NON-LINEAR

POINT-I

n
L

TIiME
c

. J00COOE
. 00D000E
.00C000E
. 2G0000E
.5000CGE
.60DOCSE
. 100000€
.4G)000E
.7GGO00E
. 00VGTOE
. 300000E
. BODOCOE
. 905000E
.203063€
. 500G00E
.8CIC0%E
1620993
.400GGOE
. 7GO0C0E
.GGOCOSE
.300C0CE
. 6520068
.9C00COE
.20C062%
.5000G0E
. 8500068
. 19G000E
. 4000008
.70000GCE
.0C000CE
. 300000E
.6000608
.93C0C0E
.0200C0OE
.050C00E
.080000E
.110000E
. 1470008
.170000E
. 2000GGE
.332G03E
.260000E
. 2900CCE
.3200090€
.352000E

TYFE

nuvmuonunovuouunmnmuunununuunnunnnununnhounnnnoouuuununutunuunonnvnnhonnonn

TRAMNSIENT PROBLEM
INPUT DATA GBTAINED FROM RESTART TAPE OF PROBLEM NINE

~1

YN AT R A PDRY MY 1Y

RNROONRNMRONRNOMODAONODMMIBOODRORDROVDRPRDRODOMMDONIRPORRNRODODNNNRDLDDODODOOODRONDODRENDODODIORNW

A RY N3 AY R

22E

02

TEMPERATUR

£

JANUARY

VECTOR

6.

1976

NASTRAN 12/31/74

PAGE

23



92-01

—‘—A—-—---—4-‘-a—‘—wommtocnmm\‘»J\l-i'no:c-mo‘nmur'm;-.bmwwwmmmm—na—ammwc

MON-LIHEAR THRANSIE!T FRCELEM JANUARY 6, 1976 NASTRAN 12/31/74 PAGE 24
INPUT DATA CETAINED FRGM RESTART TAPE OF PROBLEM NINE

POINT-ID = &
TEMPERATURE VECTOR
TTHE TYRE VALUE
) .OCONGOE §
.060002E 01 .539912E 02
.CO0QCOE ©f 4R 02

.000000E G
.2J0005E 02
SCCOCQE O
.80D000F 02
1623628 Gl
LACOD00E O
.7000C0GE ©
.0N0D00E 02
.3000C0OE 02
.B0D0J0E 02
.90000CE 02
.2000C0E 3%
.SCC003%E 02
.80C00CE ©2
. 1TOOV03ZE 02
. 4000G0E 02
.TCIC0JE 02
.00JCCHE 02
.300000E 02
.&CO000E 02
.900000E .02
.207000E 02
.500000E 02
.BDOQO0E 02
. 10COCOE 02
.40I000E 02
.70)000E G2
.00D000E 02

.213607E 02
LA00017E 02
L 19UZ64E 02
,1%2255E 02
79082E G2

MmN omonmunuuuunuminnnuuuinncnunennnonu

L1R3754E 02

.303000E 02 L6631 33E 02
.B80J000E CZ L 183783E 02
.903000E 02 LiR1€53E 02
.023000E 03

.059000E 02
.0B-JO00E G3
.11)000E 03
.1340000E 03
.1700C0OE 03
.2CUQ00E 03
.230G00E 03
.269000E 03
.2920C0E 03
.327000E 03
.3500C0E 03

.15G528E 02
.149876E 02
.149286E 02
.14G761E 02

MROROVMRODROPNNVNNLODODROORNDIORONRODOLODODODRDNMNOMOODODRONNNOVRIDODRDIBNRODRORORPDRORIDODNONW

nununuvununuvnnunouunnniany
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NON-LIMNEAR TRANSIENT PROBLIM JANUARY 6. 1876 NASTRAN 12/31/74 PAGE 25
INPUT DATA OBTAINED FROW RESTART TAPE OF PROBLEM NINE

POINT-1D = 100
TEMPERATURE VECTOR

TIME TY

m

VALUE

.0

.00R000E C1
.000000E 01
.0000CCE 01
.2C0009E 02
.5000C0E V2
.80C000E 02
.1CO000E 02
.40)00CE 0z
.70000CE 02
.00190CCE 02
.300000c 02
.600000E 02
.80J0C0E 02
.2030002 02
.5000C0E 02
.EONOOGE 02
+100000E 02
.400C0CE 02
.7090G0E 02
.0000COE 02
.300000E 02
.6C30CCE 02
. 903008k 02
. 200000 02
.500000€ 02
.BCNO0OE 02
.100000E D2
.40000GE @02
.7000008 02
.GGOO0OE 02
.3030C0E 02
.600000E 02
.9C0000E 02
.0200CCE 03
.0500GCOE 03
.0BODOJE 03
.110C0GE 03
. 140000k 03
,170000E 03
,200000€ 03
.230000E 03
.260000E 03
.230000E 03
.22000CE 03
.350C0CE 03

JA o]
3
3]
0
w
m
o
N

*9928E 02
9585E 02
:9980E 02

Wt

o

4980E

G9E3E

.§98580E 02
.6592€0E 02
L99DG80E 02
.9999%60E 02
. 999980k 02
.659980E 02
.5¢9920E 02
.959980E 02

LwnLvLLLVLLLBLLOHONLLBLOLDOLOUOLLLULLLLLLLOLBLDOLDLDLLBLLLLLBLOBIOLOBLOLOBOL D
MRORDPRORRROLDODRDORNOLODDRONRODNONRNDOODRONDODOLDOVRDRODODROOROONDLOLMDROORDODNONMODRONODODMRDONNRD DD W
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NASTREN LOADED AT LOCATION GTAF20

TIME 70 GO =
CPU-SEC.
CPU-SEC.
.CPU-SEC,
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CFPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
I/0 SEC.
INK DID NOT
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPL-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.,
43 1/0 SEC.
LAST LINK BRID NOT
k CPU-5EC.
CPU-SEC.
CPU-SEC.
CpPy-SEC.
CPU-SEC.
CPU-SEC.
CPU-GEC.

L S I

&= %

flox % % % % %

2
LAST

VOOV UUNrUNUIWWPNINOGCOCO

o x & a * « & X

ok ow KA K E
AH OO

"CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

* x w ow
3OO

CPU-SEC.
CPU-3EC.
CPU-SEC.
63 1/0 SEC.
LAST LINK DIiCG NOT
7 CFU-SEC.
7 CPU-SEC.
7 CPU-5EC.
7 CFU-SEC.
63 1/0 SEC.
_INK DID NOT
7 CPU-SEC.
7 CrU-SEC.
7 CPU-5EC,
7 CPU-SEC.
63 1/0 SEC.
LINK DID RCT

NN

nox ox

o e A«

LAST

[ S SN

LAST

59 CPU »EC.,

0
31
53
53
78
80

use

83

84
100
100
105
106
113
15

USE

.

I 0w

125
126
129
13D

131
132
134

134

135
138
141

usc
147
147
147
147

USE
153
154
134
156

USE

293 1/0 SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

IFP
IFP

"END
LINKNSO3 -~--

40016 BYTES OF QPEN CORE

ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

XSFA
XSFA
27
27
30
30

LINK END ---

SMA1 BEGN
SMAT1 END—.
SMA2 BEGN
SMA2 END

LINKNSOS ~--

64258 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELLPSED-5EC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELASSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

35
5DCO
5DCO
FBS
Fas
MPYA

MPYA
TRAN
TRAN
MPYA

iPYA
35

LINK END ---
RMG BEGN
mp
mp

D

METHOD 2 NT . NBR PASSES

[
POSE -
POSE

D
METHOD 2 NT,NBR PASSES

D
RMG END
LINKNSO4 ---

72520 EYTES OF OPEN CORE

ELLPSED-SEC.
ELLPSEL-SEC.
ELAFSED-SEC.
ELAPSED-SEC.

ELAFSED-SEC.
ELAFSED-ZEC.
E.LP3ED-SEC.
ELAPSED-SEC.

46
46

47
47

LINK END ---
GPSP BEGN
GPSP END
LINKNS14 ---

138192 BYTES OF OPEN CORE

LINK END ---
OFP BEGN
OFP END
LINKNSQ4 ---

1155664 BYTES OF OFEN CORE

- END OF JOB

1,EST. TIME =

1.EST. TIME =

0.

0.
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N e w

[ T S

*
*
*

*
*

* » x *

* % > N ¥

CPU-SEC.
CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

@@ N

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

0o w0 «© o « @

9 CPU-SEC.
10 CPU-SEC.

10 CPU-SEC,
10 CPU-SEC.

10 CPU-SEC.
10 CPU-SEC.

10 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

91 1/0 SEC.
LAST - LINK DID NOT USE

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

96 1/0 SEC.
LAST LINK D1D NOT USE

11 CPU-SEC.

14 CPU-SEC.

11 CRU-SEC.

11 CPU-SEC.
12 CPU-SEC.

12 CPU-SEC.
12 CPU-SEC.

12 CPU-SEC.
12 CPU-SEC.

12 CPU-SEC.
12 CPU-SEC,
12 CPU-SEC.
110 1/0 SEC.
LAST LINK DID NOT USE
13 CPU-SEC.
13 CFU-SEC.
t3 CPU-SEC.
13 CPU-3EC.
15 CPU-3EC.

162 ELAPSED-SEC. ---+ LINK END ---
162 ELAPSED-SEC. 53 NMCE2 BEGN
167 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR
169 ELAFSED-SEC. MPYA D
169 ELAFSED-SEC. MPYA D
METHOD 2 T ,NBR
172 ELAPSED-SEC. MPYA D
172 ELAFSED-SEC. MPYA D
METHOD 2 T .NBR
176 ELAPSED-SEC. mMPYA D
179 ELAPSED-SEC. MPYA D
METHOD 2 NT,NBR
180 ELAPSED-SEC. MPYA D
161 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR
183 ELAPSED-SEC. MPYA D
183 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR
185 ELAFSED-SEC. MPYA D
188 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR
190 ELAF3ED-SEC. MPYA D
191 ELAFSED-SEC. MPYA D
METHOD 2 T ,NBR
192 ELAPSED-SEC. MPYA D
193 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR
195 ELAPSED-SEC. MPYA D
107 ELAPSED-SEC. 53 MCE2 END
202 ELAPSED-SEC. ---- LINKNS10 ---
102122 BYTES OF OPEN CORE
208 ELAPSED-SEC. ---- LINK END ---
208 ELAFSED-SEC. 88 GKAD BEGN
212 ELAPSED-SEC. &8 GKAD END
% 3 ELAFSED-SEC. XSFA
213 ELLPSED-SEC. XSFA
218 ELAPSED-SEC. ---- LINKNSOS ---
109852 BYTES OF OPEN CORE
223 ELAPSED-SEC. ---- LINK END ---
223 ELAPSED-SEC. 92 TRLG BEGN
236 ELLFSED-SEC. MPYA D
METHOD 2 T .NBR
238 ELAPSED-SEC. MPYA D
243 ELAPSED-SEC. MEYA D
METHOD 2 NT.NBR
236 ELAPSED-SEC. NPYA D
236 ELAFSED-SEC. MPYA D
METHOD 2 NT.NBR
242 ELAPSED-SEC. MPYA D
ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR
233 ELAPSED-SEC. MPYA D
2353 ELAPSED-SEC. 92 TRLG END
255 ELAE3ED-SEC. ---- LINANS11 ---
58172 BYTES OF OFEN CORE
280 ELARSED-SEC. ---- LINK END ---
250 ELAFSED-SEC. 97 TRHT BEGN
265 ELAPSED-SEC. DECO MP
267 ELAPSED-SEC. CECO MNP
339 ELAPSED-SEC. 97 TRHT END

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

PALSSES

PASSES

PASSES

PASSES

PASSES

PASSES

1,EST.

1,EST.

1,EST.

1,EST.

1.EST.

1.EST.

1,EST.

1.EST.

1,.EST.

1,EST.

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TINE

TIME

TIME

TIME

TIME

0.0
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1
LAST L1
> 1%
* 13
> 15
d 15
> 15
x 1.
- 15
- 15
2 16
- 16
= im
LAST LINi
- 15
L4 1LJ
” 14
¥ 16
* 15
= 16
= 184
LAST i
+ 15
- 15
= i3
" 145
= 19°
LAST L1
. 15
- 1
k4
¥
*
*
= 200
LAST LI
22 17
* 17
¥ 17
« 17
= 202

1/2
NK
CPU-SEC.,

cey-
CPU-SEC.

CRi-5ET. 240

1.3 sEC.
NA DiD NOT USE

CPu-52C. 333

CA6-StL, 226

CPU-SEC. 335

CPU-SEC. 328

CPU-5EC, 376

Cou-S$2C. 387

C2U-SEC. 3c7

qe G

363

265

NCT USE 1

579

275

381

Cru-35C. 332

CRU-3EC, 28z

CPu-cEC. TR
/G 3EC.

NK DID KOT USE

CeU-%kC. | 383

Cru-saC. 3864

CPU-BEC 387

CPYU-SEC 388
1/0 SEC

NK DID MNOT US:z
; CPU-SEC. 294
> CPU-SEC. eI}

SEC.

DID

SEC

CPU-3E(
sec.
LAST LINK DID NOT USE

ANMOUNT GOF OFEN CORE NOT

1/0

NOT USE

ELABIED-SEC.

LINKNS12 ---

5%26& EYTES OF CPEN CORE
I APSED-SEC. ---- LINK END ---
ELLERED-SEC, 99 VDR SEGN

B AP3EG-5EC. o9 VDR END
SLARLED-SEC. 111 PARAM  BEGN
ELAFSED-SEC. 141 FARAM  END
ELAFSES-SEC. 115 SDR1 BEGN
TLAF3ED-SEC. MPYA D :

METHOD 2 NT.NBR PASSES = 1,EST. TIME = 0.1

4 D-SEC. MFYA D :
£ D-SEC. 115  SDR1 END

E: I5-SEC. ---- LINKNSO8 ---

190 YTES OF OPEN CORE

z 2-%EC. ~--- LINK EMD ---
z O-SEC. 119  PLTTRAN BEGN
£ 0-SEC. 119 PLTTRAN END
E D-3EC. XSFA

£ D-SEC. KSFA

E: D-5EC. ----  LINKNS13 ---

07* YTES OF OPEN CCRE
£ ---- LINK END ---
= 120  SDR2 BEGN

z 120  SDR2 END

£ ----  LINKNS14 ---

6545 BYTES CF CPEN CORE
E_«FSED SEC. ---- LINK END ---
ZLLPSED-SEC. 121 SDR3 BEGN
ELA&F5ED-SEC. 21 SOR3 END
SLARSED-SEC. 123 OFp BEGN
ELAFSED-SEC. 123 OFP END
ELAF“ED SEC 130 XYTRAN BEGN

130 XYTRAN  EiD
LINKNS3Q2 ---

11402 BYTES OF OPEM CORE

ELABRED-SEC.
ELLFSED-SEC

LINK END ---

132 XYPLOT BEGN
132 XYPLOT END
128 EXIT SEGN

7232 BYTES OF OPEN CORE

USED = 11K BYTES
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JANUARY 1, 1976

NASTRAN EXECUTIVE CONTROL DECE ECHO

$

5:******1;*#:1:.-*: LNk by a KA AT kK KM R kxR R kAR K R Rk ko kW Rk KRk kR koW

$ START OF EXECUTIVE CONTROL *7% ¥k s s add b sokok ¥ ook 4 o ok b ¥k Kk 4k Wk ko X Mok
st.k*#***i‘twil,**’rhxyg-"*tw—i1lkt'ht*tiilllt*****!‘llltﬁ'**##*1‘“**#ﬁtitv*'****'*t*##*l
$

ID CLASS PROBLEM ELEVEN, C.E. JACKSON

H

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

$

APP HEAT

$

$ THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
3
soL o

s . -

$ REQUEST FOR DIAGNOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA

$ PRGDUCES CUTPUT OMLY FOR SOL 3

S

DIAG 18

3

$ THE FOLLOWING ALTER IS REQUIRED TO CORRECTLY PUNCH OUT TEMPERATURE CARDS
$ DURING A TRANSIENT RUN

3

ALTER 120

OFP HOUPVT, . ... // V.N HCARDNO $

SAVE HCARDNO S

ENDALTER

CEND

NASTRAN 12/31/74

PAGE



e-T1

NON-LINEAR TRANSIENT PROBLEM ... CyYCLICAL LOA{S APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE
AND TEMPERATURE CARDS PUNCHED.

CASE CONTROL DECK ECHO

CARD
COUNT

1 $

2 [ S R e R e R R Rl R R S T
3 $ END OF EXECUTIVE CONTROL --- START CASE CONTROL ***¥kkdxssdrhamdhkhkhraknhssds
4 Gravcrrhkk Rk kW krra Ak R R Ak Ak F Rk kb Ak Rk kR kKK kR F K
5 $

[ TITLE= NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIED

7 SUBTITLE= AND TEMPERATURE CARDS PUNCHED.

8 $

9 $ SPECIFY 51 LINES OF DATA PER PAGE (DOES NCT INCLUDE HEADINGS AT TOP OF PAGE)
10 $

1 LINE=51

12 $

13 $ RCQUEST SORTED AND UNSORTED OUTPUT

14 $ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA_WILL APPEAR

15 %

16 ECHO=BOTH

17 $

18 $ SSLECT THE MPC AND LOAD SETS TO BE USED IN THIS SOLUTION

19 $ NOTE THAT NO SPC SET IS SELECTED. AND THAT DLOAD HAS REPLACED LOAD.
20 $ THE DLOAD CARD NOW REFERENCES SET 800 FOR PROBLEM ELEVEN
21 $ INSTEAD OF 300 AS IN PROBLEM THREE
22 $
23 MPC=200
24 DLOAD=800
25 g .
26 $ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE GF THE FINAL SCLUTION VECTOR
27 $ THE SELECTION OF THIS SET IS5 OPTIONAL FOR SOL 9. BUT SHOULD BE MADE IF
28 $ THE FINAL TEMPERATURE IS SEVERAL HUNDRED DEGREES DIFFERENT FROM THE
29 $ IC VECTOR AND RADIATIVE INTERCHANGES ARE INCLUDED.
30 3
31 TEMP(MATERIAL)=400

32 S

33 $ SELECT THE STEP SIZE, NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
34 $

35 TSTEP=500

36 $

$ 37 $ SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.

38 $
39 IC=600
40 $
41 $ SELECT OUTPUT DESIRED
42 $
43 QUTPUT
a4 ]

a5 $ REQUEST PUNCHED THERMAL DATA

- 46 $ THE PUNCH UNIT HAS BEEN DIRECTED TO THE PRINTER SO THAT THE PUNCHED

a7 $ DATA MAY BE VIEWED DIRECTLY.
a8 $ THE PUNCHED CARDS WILL BE FORMATTED CORRECT.( ONLY IF SORT1 QUTPUT
49 $ 1S USED. THE USER MAY EMPLOY THE ALTER PRESENT IN PROBLEM FOUR,
50 $ WHICH WILL PROVIDE ALL OUTPUT IN SORTY FORM, OR HE MAY USE THE ALTER AS IN-.
51 S

THIS PROBLEM, WHICH WILL PRODUCE SORT2 THERWMAL OUTPUT IN ADDITION TO
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NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOAGS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74
AND TEMPERATURE CARDS PUNCHED.

CARD
COUNT

53
54
55
58
57
58

=
=3

60
61
62
63
64
65
65
67
68

70
71
72
73
74
75
76
77
78
79
80
81
82
83
34
B85
86

88

CASE CONTROL DECK ECHO

SORT1 FORMATTED THERMAL OUTPUT.
HEEMAL (PUNCH)=ALL

DEFINE A GROUP OF GRID POINTS TO BE REFERENCED BY AN OQUTPUT REQUEST

REFERENCE A PREVIOUSLY DEFINED GROUP OF GRID POINTS

&
%
T
%
$
3
SET 5 = 1,2.3,4,5,6,7.8.100
$
$
$
0LOAD=5

§

$ THE FOLLOWING CARDS REQUEST 4 FRAMES OF TRANSIENT PLOTS

$ THESE PLOTS WILL BE PRODUCED IMMEDIATELY ON THE PRINTER

$

OUTPUT(XYOUT)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS GP(100.1.4)

$

$ 'DISP’ MEANS THAT THE GRID POINT TEMPERATURE WILL BE PLOTTED VERSUS TIME

$ *T1’ 15 REQUIRED (VESTIGIAL REMNANT FROM THE STRUCTURAL VERSION OF NASTRAN)

$ ALL OF THESE PLOTS WILL APPEAR ON ONE FRAME

]

XYPAPLOT DISP/100(T1),1(T1),4(T1)

XTITLE=TIME IN SECONDS

YTITLE= DEGREES CELSIUS PER SECOND GP(100.1,4)

3

$ 'VELO’ MEANS THAT THE THERMAL VELOCITY WILL 3E PLOTTED AS A FUNCTION OF TIME

$ THESE THREE PLOTS WILL APPEAR ON THREE DIFFERENT FRAMES

$

XYPAPLOT VELO/100(T1)/1(T1)/4(T1)
2*1**4i*xi*v=k’r*i*t**t*i.rli***#l&t**********i*****#l’****#tt*t*t*#**tt'#***#t#*tt‘***
$ END CASE CONTROL -aa START BULK DATA ok ok ok A kK ok ko ok ok ok ko o K ok ok ok ok ok e o o ok ok ok ok ok ok Rk ok
St#xw#-ﬁ*t*'ﬁ*x#********************i**lt#t****r*****#**t*ttt*#*!*i**ﬁ*#*##!ti****
$

BEGIN BULK

PAGE
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NON-LINEAR TRANSIENT PROBLEM .., CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 4
AND TEMPERATURE CARDS PUNCHED.

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10

s

$ UNITS MUST BE CONSISTENT

$ IN THIS PROBLEM, METERS, WATTS. AND DEGREES CELSIUS ARE USED
5

3

$ DEFINE GRID POINTS

GRID 1 0. 0. u.

GRID 2 .1 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0 .1 0.

GRID 6 1 .t G.

GRID 7 2 .1 0.

GRID 8 3 .1 0.

GRID 9 0. .2 0.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

S

$ CONNECT GRID POINTS— =7—

$

CROD 10 100 10 2

CROD 20 100 9 6

cQuap2 30 200 1 2 6 )

cQuab2 40 200 2 3 7 &

CQuab2 50 200 3 4 8 7

3

$ DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

$

PROD 100 1000 .00t

PQUAD2 200 1000 .01

3

$ DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS

3

MAT4 1000 200. 2.426+6 . . ALUMINUM
3

$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’

% .
CHBDY 60 300 LINE 1 ) +CONVEC
+CONVEC 100 100

PHBDY 300 3000 .314

MAT4 3000 200.

$
$ DEFINE CONSTRAINTS

S
MPC 200 9 1 1. 5 1 -1.
MPC 200 10 1 1. 1 1 -1.
s

$ DEFINE APPLIED LOADS
$

SLOAD 300 1 4. 2 g.
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INPUT BULK DATA DECK ECHO

. i, 2 .. 3 .. a .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
SLOAD 300 3 8. 4 4.

SLOAD 300 5 4 6 8.

SLOAD 300 7 8 8 4

S

Syimvl'i‘*x’t#*i#'lr’i**w*t*i*i’ Wk o U R Rk ¥ R Kk K b o ok X ok ok ko 3 o b ke ko K o ok sk ok ok ok Ak

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TwO. THE ONLY EULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
S THE SPC CARD

$

%

5 THIS SPC1 CARD REFLACES THE SPC CARD REMOVED FROM ABOVE
%

SPC1 100 1 100

3

S RADIATION BOUNDARY ELEMENTS

3

CHBDY 200 2000 AREA4 1 2 6 5
CHBDY 300 2000 AREA4 2 3 7 6
CHBDY 400 2000 AREA4G 3 4 8 7
CHEDY 500 2000 AREA4 5 6 2 1
CHBDY 600 2000 AREAS 6 7 3 2
CHBDY 700 2000 AREA4 7 8 4 3
$

S EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 S0

$

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTGR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

3

TEMP 400 100 300.

TEMPD 400 300.

g

S PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
S

PARAM TABS 273.15

PARAM SIGMA 5.6B5E-8

PARAM  MAXIT 8

PARAM ERPSHT . 0001

S

$ DEFINITION OF THE RADIATION MATRIX

S ALL OF THE RADIATION GOES TO SPACE

S

RADLST 200 300 400 500 600 700
RACMTX 1 0 0. 0. 0. 0. 0.
PADMTX 2 0. 0. 0. 0. 0.

RACMTX 3 0. 0. 0. 0.

RADMTX 4 0 0 0.

RADMTX 5 0 [o]

RADMTX 6 0

$
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AND TEMPERATURE CARDS PUNCHED. .

L~11

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 . 10

s»t:*i**t:ﬁiﬁr**,yl*k:*#it»‘*’l*f**t**"'**i*t'#*t#**ittv"*!**#'*i**’****"**ltt!'#

$ THE FOLLOWING BULK DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION +=--------
$ THEY CONVERT PROBLEM TWO TO PROBLEM THREE

$ NOTE THAT THE SPC1 SET WAS NOT SELECTED IN CASE CONTROL

S NOTE THAT SPCF OUTPUT IS NOT REQUESTED IN TRANSIENT

$ NOTE THAT THERMAL MASS WAS ACDED TO ‘MAT4’ CARD 1000

$ NOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT

$ NOTE THAT THE LOAD REQUEST IN CASE CONTROL IS NOW A DLOAD REQUEST

$

$

$ TRANSIENT SINGLE POINT CONSTRAINT METHOD

$ CONSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS

3

CELAS2 300 1.4+5 100 1

SLOAD 300 100 300.+5

$

$ DEFINES A CONSTANT LOAD SET APPLIED FRCM T=0., TO T=1.+6 SECONDS

. !

TLOAD2 300 300 0. 1.46 0. 0. +TL1

+TL1 0. 0.

$ .
S DEFINES THE NUMBER OF INCREMENTS., THE STEP SIZE. AND THE PRINTOUT FREQUENCY
$ REFERENCED IN CASE CONTROL AS ‘TSTEP’

$ EACH TIME STEP IS 30 SECONDS

3

TSTEP 500 31 30. 1

$

$ DEFINES A TEMPERATURE VECTOR --- REFER ICED IN CASE CONTROL AS ‘'1C’

$

TEMPD 600 300.

3

R R R e T Y L Y P Ty

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO THE DECK TO CONVERT

$ PROBLEM THREE TO PROBLEM ELEVEN. PROBLEM 11 DEMONSTRATES THE USE

$ OF TLOADY, TABLED1. AND DELAY CARDS TO PRODUCE CYCLICAL LOADS.

$ ALSO. PUNCHED THERMAL DATA IS REQUESTED.

$ IN ADDITION, A DLOAD BULK DATA CARD IS USED TO COMBINE TLOAD1

£ AND TLOAD2 LeAD SETS.

$ THE ONLY CHANGES OTHER THAN BULK DATA ALTERATIONS WERE THE SELECTION
S OF LOAD SET 800 IN THE CASE CONTROL INSTEAD OF 300. THE REQUEST

$ FCR THERMAL(PUNCH) INSTEAD OF SIMPLY THERPMAL IN THE CASE CONTROL.

$ AND THE INCLUSION OF AN ALTER IN THE EXECUTIVE CONTROL.

$

S

$ REFERENCE THE LOAD. DELAY, A™D TABLE CARDS WHICH WILL BE USED TO CREATE
S LOAD SET 700

$

TLOADY 700 300 701 703

TLCADY 710 300 702 703

$

$.DEFINE THE TABLE WHICH IS REFZRENCED BY THE TLOADt CARDS
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INPUT BULK DaTA DECK ECHO

. .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10
N ;
TABLED1 703 +TABD1
+TABD1 -1, 0. -0.001 G. 0. 1. 450. 1. +TABD2
+TABD2 450.001 O. 451 . 0. ENDT

3

$ DEFINE THE DELAY CARDS WHICH WILL BE USED DURING THE TABLE LOOKUP PROCEDURE
$

DELAY 701 100 1 1.+6

DELAY 702 100 1 1.+6 1 1 900.

DELAY 702 2 1 900. 3 t 900.

DELAY 702 4 1 900. 5 1 900.

OELAY 702 15} 1 900. 7 1 900.

CELAY 702 8 1 900.

$

$ COMBIMNE THE TLOAD1 SETS (700 AND 710) AND THE TLOAD2 SET (300).

$ DLOAD SET 800 MUST BE REQUESTED IN CASE CONTROL TO APPLY THESE SETS

$ SIMULTANEOUSLY.

$

CLOAD B0O 1.0 1.0 300 1.0 700 1.0 710

$

Govor o m o XKk h kK R KRRk AR KA KK kR F R AT AR Kk R R kR kR kR kKR AR R T kO R
S END OF BULK DATA #¥kkrdwxbkwdrkxhr i kpkd w kb bk mk ek ek k¥ rkdok kb ke
Gor %o e Rk R ke kK o ok K A R KOs S R M R R b K ok T S R e R K ko o K K o kR O R e ok ko o
3

ENCDATA

TOTAL COUNT= 178

*%% USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED,XSORT WILL Rt-ORDER DECK.
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SORTED BULK DATA ECHO

CARD
COUNT . 1 .. 2 .. 3 .. a .. 5 .. 6 .. 7 .. 8 .. g8 .. 10

1- CELAS2 300 1.+5 100 1

2- CHBDY &0 300 LINE 1 5 +CONVEC
3- +CONVEC 100 100

4- CHBDY 200 2000 AREA4 1 2 6 5
5- CHEBDY 300 2000 AREA4 2 3 7 6

6- CHBDY 400 2000 AREA4 3 4 8 7

7- CHBDY 500 2000 AREA4 5 [ 2 1

8- CHBDY 600 2000 AREA4 & 7 3 2

9- CHBDY 700 2000 AREA4 7 8 4 3
10- cQuaD2 30 200 1 2 6 5
11- cQuabp2 40 2006 2 3 7 6
12- cQuapz S0 200 3 4 8 7

13- CROD 10 100 10 2
14- CROD 20 100 9 6
15- DELEY 701 100 1 1.46
16- DELAY 702 2 1 900 3 800.
17- DELAY 702 4 1 300 5 1 $00.
18- DELAY 702 6 i 900. 7 1 900.
19- DELAY 702 8 1 900.
20- DELAY 702 100 1 1.46 1 1 900,
21- DLOAD 800 1.0 1.0 300 1.0 700 1.0 710
22- GRID 1 0.0 0.0 0.0
23- GRID 2 1 0.0 0.0
24- GRID 3 .2 0.0 0.0
25- GRID 4 .3 0.0 0.0
26- GRID 5 c.0 1 0.0
27- GRID 6 1 .1 G.0
28- GRID 7 .2 A 0.0
29- GRID 8 .3 .1 0.0
30- GRID 9 0.0 .2 0.0
31- GRID 10 0.0 - 0.0
32- GRID 100 -.05 .05 0.0
33- MAT4 1000 200. 2.426+6 ALUMINUM
34- MATA 3000 200.
35- MpPC 200 9 1 1. 5 1 -1,
36- MPC 200 10 1 1. 1 1 -1
37- PARAM  EPSHT .0001
38- PARAM  MAXIT 8
39- PARAM  SIGHMA 5.685E-8
40- PARAM  TABS 273.15
41- PHBDY 300 3000 314
42- PHEDY 2000 90
43- PQUAD2 200 1000 .01
44- PROD 100 1000 .00t
45- RADLST 200 300 400 500 600 700
46- RADMTX 1 0.0 0.0 0.0 0.0 0.0 0.0
47- RADMTX 2 0.0 0.0 0.0 0.0 0.0
48- RADMTX 3 0.0 0.0 0.0 2.0
49- RADMTX 4 0.0 0.0 0.0
50- RADMTX 5 0.0 0.0
51- RACMTX & 0.0
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NON-LINEAR TRANSIENT PROBLEM
AND TEMPERATURE CARDS PUNCHED.

CARD
COUNT
52-
53-
54-
55-
58-
57-
58-
59-
60-
61-
62-
63-
64 -
65-
66 -
67-
68-

. 1
SLOAD
SLOLD
SLOAD
SLOAD
SLOLD
SPCH
TABLED1
+TAED1
+TABD2
TEMP
TEMPD
TENPD
TLOAD1
TLOAD1
TLCAD2
+TL1
TSTEP
ENDDATA

300

300
300
300
300
100
703
-1

45Q.

400
400
600
7G0
710
300

500

. CYCLICAL LOADS APPLIED

001

- NUT W=

100

300.
300.

300
300
300

31

SORTED

3

obhon-

4

300.+5
100

-0.001

451,
300.

701
702

30.

[+ N3 N I

oo

BULK

5

5O &N

JANUARY 1,

DATA ECH

6 .. 7

ENDT

703
703
0.0 1.+6 0.0

1. 450.

1976

0
8

0.0

NASTRAN 12/31/74

+TABD1
+TABD2

+TL1

PAGE

9
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AND TEMPERATURE CARDS PUNCHED.

NASTRAN SOURCE

DMAP-DMAP INSTRUCTION
NO.

*¥#* USER WARNING MESSAGE 54,

PROGRAM COMPILATION

PARAMETER NAMED EPSHT NOT REFERENCED

#*x USER WARNING MESSAGE 54,

PARAMETER NAMED MaXIT NOT REFERENCED

**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM=~

¥** USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE

*¥%% USER INFORMATION MESSAGE

*%* USER INFORMATION MESSAGE 2023,

*** USER INFORMATION MiSSAGE 3027,

*#xx USER INFORMATION MESSAGE 3028,

*#»* USER INFORMATION MESSAGE 3027,

6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS TH&N 0.99

B = 3
C = 0
R = 2
SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS O SECONDS.
B = s BBAR = 5
C = 3 CBAR = 1
R = 8
UNSYMMETRIC REAL DECOMPOSITION 71IME ESTIMATE IS 0 SECONDS.

PAGE

10
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AND TEMPERLTURE CARDS PUNCHED.

.0

POINT-1D = 3 .
LOAD VECTOR
TIME TYPE VALUE
.990998E 00
.000000E 01 .959388E 00
.000000E 01 .939998E 00
.0000COE 01 .999998E 00
.20J000E 02 . 349998E 00
.50700CE 02 9989SeE 00
.§000CGE 02 999998E 0C
. 100000E 02 999598E 00
.4C0000E 02 .9$%998E GO
.7000CCE 02 3:9998E 00
.CODOOGE 02 .9$9998E 00
.300000E 02 .999S98E GO
.600000E 02 .99%9S8E 00
.9G00COE 02 .S99%8E 00
.2000C0E 02 .§995Y8E 00
.500000€ <2 .995998E 00

nuuununoLnOLnnnhnnunnnononnonoe
NN WOWWWWOWWWWEWWWNNNNNINNNSNNNNYNNNS

.8CG00COE 02 .9%9849E 00
. 100000E 02 .G¢9899E 00
.40000CE 02 .9¢0G99E 00
.7G00CCE 02 .9¢9999E 00
.GGOOD0E 02 .939989E 00
,3CO0COE 02 .955899E 00
.600000E 02 .9$8999E 00
.900000E 02 .99%9999% 00
.2000C0E 02 .599999E 00
.5000C0E 02 .$99859E 00
.B000C0E 02 .99999%E 00
.1000C0E 02 .999999E 00
.4G0000E 02 .9%9€99E 00
.700000E 02 .959999E 00
.GCO000E 02 .999998E 00
.300000E 02 .959998E 00
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NON-LINEAR TRANSIENT PROBLEM

AND TEMPERATURE CARDS PUNCHED.

POINT-ID

TIME

.0

.000000E
.000000E
.0CO0COE
.200000E
.5000C0E
.6000G0E
.100000E
.4G0000E
.700000E
.000000E
. 300000E
. 8000Q0E
.9000D0E
. 2000CCE
.50000GE
.600000E
.10D0000E
.4DO000E
.700000E
.000000E
.30000GE
.800000E
.900000E
. 200000E
. 500000E
.6000CCE
. 100000E
. 400000GE
.709000E
.00000CE
. 300000E

ot

o1
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TYPE

mnmmnmumnmnmunununununuunuuoununnnnuounnnunnnnbnunonn

NPT T T I TR TR R SR N I SN N P N PP U P iy

VALUE

.600000E
.8600000E
.B00000E
.6C0000E
.6C00CCE
.6GO0COE
.8G0000E
.600C00E
.600000E
.€00000E
.ECO000E
.850000E
.6C00COE
.€00000E
.600000E
.6CO000E
.999999E
.9999389¢E
.999999E
.929999¢E
.999999E
.999999¢
.9998999¢E
.999999E
.999599E
.999999E
.999999E
.999899¢E
.989999E
.929999E
.600000E
.600000E

o1

«

01
01
01
[s2}
01
01
01
01
01
01
01
o1
01
00
00
00
00
00
00
00
[o]6]
00
co
00
00
00
[o]o}
o1
o1

CYCLICAL LOADS APPLIED

LOAD

VECTOR

JANUARY

1.

1976

NASTRAN 12/31/74

PAGE

12
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NON-LINEAR TRANSIENT PROBLEM ..., CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE - 13
AND TEMPERATURE CARDS PUNCHED.

POINT-ID = 3
LOAD VECTOR
TIME TYPE VALUE
o] S 1.G00GGOE 01
.Q0D000E 01 S 1.600000E 01
.00J000E 01 S 1.5COC00E O1
.000000E 01 s 1.E6C000CE Ot
.200000E 02 S 1.600000& 01
.50D000CE 02 s 1.6C0000E O1
.80J0CCE 02 S 1.6G000CE 01
.100000& 02 s 1.6CO0C0E 01
.4000CQE 02 S 1.600000E 01
.7000C0E 02 S 1.6C00COE Of
.GODO0QCE 02 s 1.6G0O000E 01
.30000CE 02 S 1.8C0CCRE O1
.B0J000E 02 S 1.6000G0E 01
.900C00E 02 S 1.6C0000E 01
.20D0000E 02 S 1.800000E 01
.500000E 02 S 1.6G00C0E 01
.600000E 02 S 7.999993E 00
.10J000E 02 s 7.993899E 00
.40200GE 02 S 7.999899E 00
.700000E 02 S 7.$95%659E 00
.0020C0E 02 S 7.929598E 00
.300000E 02 S 7.9S$9999E 00
.6000C0E 02 s 7.999899E 00
.807000E Q2 s 7.9926S89€ 00
.2000CCE 02 S 7.9999%9E 00
.509000E 02 S 7.599928E 00
.E0J0C0OE 02 s 7.9299995 00
.1000C0E 02 S 7.992999E 00
.4G0000E 0§82 s 7.259989E 00
.70Q00CCE 02 S 7.9%9989E 00
.000000E 02 $ 1.6CO000E O
.300000E 02 S 1.60C0000E 01
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NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 14
AND TEMPERATURE CARDS PUNCHED.

POINT-ID = 4
LOAD VECTOR
TIME TYPE VALUE L
0 S 7.929998E 00
.0000COE 01 S 7.969598E 00
.00D000E 01 s 7.999558E 00
.00D000E 0% S 7.999998E 00
.200000E 02 S 7.999998E 00
.500000€ 02 s 7.999998E 00
.800000E 02 s 7.999998E 00
. 100000E 02 S 7.999998E 00
.400000E 02 S 7.994998E 00
. 700000E 02 s 7.999998E 00
.0DO0C0E 02 S 7.599998E 00
.300000E 02 3 7.999998E 00
.6000C0E 02 S 7.999998E 00
.900000E 02 S 7.999998E 00
.200000€ 02 s 7.959598E 00
.500000E 02 S 7.999998E 00
.BCOO00E 02 S 3.999999E 00
.100000E 02 S 3.999999E 00
.400000F 02 s 3.529999E 00
.700000E 02 S 3.999999E 00
.GO0000E 02 S 3.559999E 00
.300000E 02 S 3.999999E 00
.60000CE 02 S 3.599999E 00
.900000E 02 S 3.999999E 00
.200000E 02 S 3.959999E 0O
.5000C0E 02 S 3.999999E 00
.600000E 02 S 3.999999¢ 00
. 100000E 02 S 3.999999E 0O
.400000E 02 S 3.699999E€ 00
.700000E 02 S 3.999999E 00
.000000E 02 S 7.999998E 00
. 300000E 02 s 7.999998E 00
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NON-LINEAR TRANSIENT PROBLEM

POINT-ID =

TIME

.0

.000CCOE
.0C00C0E
.GO0000E
.200000E
.2000C0E
.8000C0E
. 100000E
.400000E
.7000C9OE
.0090C0E
.302000¢
.6000G0E
.9C00TNE
.200000¢8
.5030CCE
.6036G00E
. 10300GE
.4020C0E
.700000¢&
.0CO0COE
.30093CCE
.8000C0E
.9CO000E
.200000E
. 5020008
.£00000E
. 100000E
. 409000k
.70000CCE
.007000¢8
.300000E

AND TEMPERATURE CARDS PUNCHED

o1
01
01
02

02
02
02
02
02
02
02
02
02
02
02
02
c2

02
02
02
02
02
02
02
02
0z
02
02
02

TYFE

VoL LOLLOLNDLOOHLODWBLNDONHLOBOOHNOHLOHOOnnnn

NN WWWWWWOWWWWWWWSNNNNNNSNENTNS NN
O O @ WD D0 O W QOO 00O

W W0 @ 0iIc

VALUE

. 999998E
.996598E
,9639938E
.959998E
. 9993558E
.999998E
.905598E
.G9%958E
.959598E
.929958E
.59C908E
. 5999386k
.999993E
.399¢58E
.8G9GSEE
.9%99GBE

AL

[Ce]
o“w
(e}
[Le}
m

0
‘-:7’

D WO W0 W0 Q0

[fad
¢
[(o{e]

O WO W
mmmm

m

0 W DWW
D W W WD

[Co}R1a]
mm

[leJNUe J{o R UpRNT4 It R Sald

8999
J9999E

[Sal
[La}

(o]
w 0
O D
[TolNie}
mm

999G9E
9599E
38598E
9298k

CYCLICAL LOADS AFPLIED

LGCAD

VECTOR

JARUARY

1.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM

AND TEMPERATURE CARCS PUNCHED.

POINT-ID

TIME

.0

.000000E
.000000E
.000000E
.200000&
.500000¢E
.800000E
. 102000E
. 400000E
. 70000GCE
.000000E
.300000E
.B600000E
. 900000E
. 200000E
.500000E
.S0D000E
. 1090G0E
.400000€
. 700000E
.000000E
.30D0C0E
.600000E
.900000E
.200000E
.500000E
.800000E
. 100000E
.40000GE
.700000€
.000000E
.3C0000E

ot
01
01
02
0z
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
o2
Q2
02
02

TYPE

nuvurrunuununouunnuonuonnnuuounnnonunnnnnononn

VPR SRR TR TR R T R R RO R I IR [ RN O i g O T T Sy

VALUE

.600000E
. 500000E
.600000E
.€00000E
.€00000E
.800000E
.600000E
.600000E
.6C0000E
.600000E
.6CO000E
.6000C0OE
.BCG0O0COE
.600000E
.600000E
.600000E
.999999¢t
.999999E
.999999E
.299999¢L
.999599E
.999899¢E
.599999E
.9999939E
.999859E
.999999E
.999999E
. 997999k
.99999SE
.992989¢E
.600000E
.600000E

CYCLICAL LOADS APPLIED

LOAD

v

E

JANUARY

1,

1978

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 17
AND TEMPERZLTURE CARDS PUNCHED.

.0

POINT-ID = 7
LOAD VECTOR
TIME TYPE VALUE

S 1.600000E 01
.00J000E Ot s 1.600000E 01
.000000E 01 S 1.6C0000E 01
.00D0C0E O1 S 1.6000C0E 01
.2000C0E 02 S 1.600000E 01
.5000C0E 02 S 1.600000€ 01
.B00000E 02 S 1.600000E O1
. 100000E 02 S 1.600000E 01
.400000E 02 S 1.600000E 01
.700000E 02 S 1.E00000E Of
.0000C0E 02 S 1.800000E O1
.300000E 02 S 1.600000E O1
.600000E 02 S 1.600000E O1
.9020CCE 02 S 1.6C0000E Ot
.2000008 02 S 1.800000E O1
.500000E 02 S 1.600000E 01
.B00000E 02 S 7.9%9999E 0C
. 100000E 02 S 7.999S99E €O
.400000E 02 S 7.9¢9939E 00
.7000C0E 02 S 7.%¢3629E 00
.0000C0E 02 S 7.3992499GE 00
.3000C0OE 02 S 7.9999%9E 00
.B6000COE 02 S 7.999989E 00
.9COCO0E 02 S 7.999999E 00
.2C0000E 02 S 7.999999E 00
.5000C0E 02 S 7.999999E 00
.EQO0COE 02 S 7.999599E ©O
.10C0CCE 02 S 7.959993E 00
.40000CE 02 S 7.999959€ 00
. 700000 02 S 7.959529E 00
.0000C0OE 02 S 1.€G0CQOE 01
.300000E 02 S 1.6CG0C00E O1
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NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIED JANUARY t. 1976 NASTRAN 12/31/74 PAGE 18
AND TEMPERATURE CARDS PUNCHED.

POINT-ID = -]
LOAD VECTOR
TIME TYPE VALUE
.0 S 7.969998E 00
.000000E 01 S 7.999988E 00
.000000E O1 5 7.959898E 00
.000000E 01 S 7.999998E 00
.2000G0E 02 S 7.899998E 00
.500000E 02 S 7.999998E 00
.800000E 02 5 7.999998E 00
.100000E 02 S 7.999998E 00
.400000E 02 S 7.999988E 00
.700000E 02 S 7.9¢9598E 00
.000000E 02 s 7.99%9896E 00
~300000E€ 02 S 7.999998E 00
:6000Q0E 02 S 7.999998E 00
.90000B0E 02 S 7.939998E 00
.200000E 02 S 7.999998E 00
.500000€ 02 S 7.999996E 00
.B8000C0E 02 S 3.999999E 00
. 1000C0OE 02 S 3.959999€ 00
.4000C0QE 02 S 3.999599E 00
.700000E 02 S 3.8¢9999E 00
.002000E 02 S 3.999899E 00
.300000E 02 S 3.999999E 00
.600000E 02 S 3.999339E 00
. 900000E 02 S 3.999999E 00
.200000E 02 S 3.999999E 00
.500000€ 02 S 3.599959E 00
.B0OO00COE 02 S 3.999999E 00
. 100000E 02 S 3.999999E 00
.400000E 02 S 3.959939E 00
.700000E 02 S 3.999993E 00
.000000E 02 S 7.999968E 00
.300000E 02 S 7.899998E 00
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NON-LINEAR TRANSIENT PROBLEM ..., CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 19
AND TEMPERATURE CARDS PUNCHED.

.0

POINT-1D = 100
LOAD VECTOR
TIME TYPE VALUE

s 2.299888E 07
.C02000E 01 S 2.9%9838E 07
.000000E 0Ot S 2.399998E 07
.003000E O S 2,899998E 07
.200000€ 02 S 2.999998€ 07
.5C00C0E 02 S 2.599998E 07
LECDIQ0CE 02 S 2.989998E 07
.100000E C2 S 2.9%9398E 07
.430000E C2 S 2.9%9%988 07
.7GD000E 02 S 2.999598E 07
.0000006E D2 S 2.9%9998E 07
.300000E 02 S 2.9¢9998E 07
.600000E 02 S 2.979598E 07
.9CJ0000E 02 S 2.9%93S8E 07
.2070CCE 02 S 2.999998E 07
.5C000GE 02 S 2.999998E€ 07
.8000008 Q2 S 2.959598E 07
.1020CCE 02 S 2.999998E 07
.4000C0E 02 S 2.5999%98E 07
.7000C0E 02 S 2.9993998E 07
.0030GOE 02 S 2.999998E 07
. 300000k 02 S 2.999998E 07 p
.602000E 02 S 2.399998E 07
.6020008 02 s 2.94999%8E 07
.2000C0E 02 S 2.998%98E 07
.50000¢E 02 S 2.959%98E 07
.BONCOGE 02 5 2.529998E 07
. 1000CGE 02 S 2.892998E 07
.4G00COE 02 S 2.999%38E 07
.7G0000E 02 S 2.999998E 07
.000000E 02 S 2.999898€ 07
.3000C0E 02 S 2.99$9998E 07
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NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74

AND TEMPERATURE CARDS PUNCHED.

XY -0UT
SUBCASE 1
RESPONSE
DISPLACEMENT CURVE 1{ 3}

CURVE TITLE
X-AXIS TITLE
Y-AXIS TITLE

TIME IN SECONDS
DEGREES CELSIUS GP(100.1,4)

® hnou

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED

WITHIN THE FRAME X-LIMITS ( X = 0.0
THE SMALLEST Y-VALUE = O
THE LARGEST Y-VALUE = O

- WITHIN- THE X-LIMIVS OF ALL DATA ( X = 0.0
THE SMALLEST Y-VALUE = O
THE LARGEST Y-VALUE = O
END 0

PUT

SUMNMARY

CURVE ONLY.

TO X = 0.9300000E 03 )
.2766506E€ C3 AT X = 0.8700000E 03
.3000000E 03 AT X = 0.0

TO X = 0.9300000E 03 )
.2766606E 03 AT X = 0.8700000E 03
.3000000E 03 AT X = 0.0
F SUMMARY

PAGE

20
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NON-LINEAR TRANSIENT PRGELEM ... CYCLICAL LOADS APFLIED JANUARY 1, 18786 NASTRAN 12/31/74 PAGE 21
AND TEMPERATURE CARDS PUNCHED.

XY-OUTPUT SUMMARY

SUBCASE 1 '
RESPONSE
DISPLACEMENT CUFVE 4( 3)

CURVE TITLE =
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGFEES CELSIUS GP(100.1.4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X = 0.0 TO X = 0.9300000E 03 )

THE SMaLLEST Y-VALUE

n
o

.2126197E 03 AT X = (0.8700000E 03

THE LARGEST VY-VALUE

1]
(o]

.3000000€ 03 AT X = 0.0

WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = 0.9300000E 03 )

THE SMALLEST Y-VALUE

n
o

.2126197E 03 AT X = 0.8700000E 03

THE LARGEST Y-VALUE

n
o

.3000000E 03 AT X = 0.0

END O F SUMMARY
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NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

AND TEMPERATURE CARDS PUNCHED.

XYy -OUTPUT SUMMARY

SUBCASE 1
RESPONSE
DISPLACEMENT CURVE 100( 3)

CURVE TITLE =
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGREES CELSIUS GP(100.1.,4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS (Xx= 0.0 TO X @ 0.8300000E 03 )
THE SMALLEST Y-VALUE = 0.2999978E 03 AT X = (.5100000& 03

THE LARGEST Y-VALUE = 0.3000000E 03 AT X = 0.0

WITHIN THE X-LIMI™S OF ALL DATA ( X = 0.0 TO X = 0.9300000E 03 }

THE SMALLEST Y-VALUE 0.2997978E 03 AT X 0.5100000E 03

THE LARGEST Y-VALUE = 0.3000000E 03 AT X = 0.0

END OF SUMMARY

22



Pe-11

NON-LINEAR TRANSIENT PROBLEWM ... CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 23
AND TEMPERATUREZ CARDS PUNCHED.

XY-0UTPUT SUMMARY

SUBCASE 1
RZSPONSE
VILCCITY CUERVE 100( 3)

CURVE TITLE =
X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGFEES CELSIUS PER SECOND GP(100.1.4)

THE FOLLCWING INFORMATION IS FGR THE ABQVE DEFINED CURVE ONLY.

WITHIN THE FRAME R-LIMITS ( X = 0.0 TO X = 0.920G000E 03 )
THE SMALLEST Y-VALUE = -0.4069009E-C4 AT X = 0.0

THE LARGEST Y-VALUE

[}
(=]

.3255208E-04 AT X 0.3000000E 02

WITHIN THE X-LIMIYS OF ALL DATA ( X = 0.0 T0 X = 0.930G000E 03 )

THE SMALLEST Y-VALUE -0.4069009E-04 AT X = 0.0

THE LARGEST Y-VALUE = 0.3255208E-04 AT X = 0.3000000E 02

END OF SUMMARY
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NON-LINEAR TRANSIENT PROBLENM ... CYCLICAL LOADS APPLIED JANUARY
AND TEMPERATURE CARDS PUNCHED.

XY-OUTPUT SUMMARY

SUBCASE 1
RESPONSE
VELOCITY CURVE 1( 3)

AY-PAIRS WITHIN FRAME LIMITS WILL BE PLOTTED
PENSIZE = 1

THIS IS CURVE 1 CF WHOLE FRAME 1
CURVE TITLE

X-AXIS TITLE =TIME IN SECONDS
Y-AXIS TITLE = DEGREES CELSIUS PER SECOND GP(100.1.4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS (X = 6.0 TO X = 0.89300000E 03 )

THE SMALLEST Y-VALUE = -0.6912434E-01 AT X = 0.3000000E 02

THE LARGEST Y-VALUE = 0.8007810E-02 AT X = 0.9000000E 03
WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO X = 0.97nN0000E 03 )

THE SMALLEST Y-VALUE = -0.6912434E-01 AT X-= G,3000000& 02

THE LARGEST Y-VALUE = 0.8007B10E-02 AT X =

END OF SUMMARY

1,

0.9000000E 03

1976

NASTRAN 12/31/74

PAGE

24



9%-11

NON-LINEAR TRANSIENT PROSBLEM ... CYCLICAL LOADS APPLIEL JANUARY
AND TEMPERATURE CARDS PUNCHED.

XY -"0UTPUT SUMMARY

SUBCASE 1

RESPONSE

VELOCITY CUFVE a( 3)

X(-PAIRS WITHIN FRAME LIMITS WILL BE PLOTTED
PENSIZE = 1

TdIS IS CURVE t OF WHOLE FRAME 2

CURVE TITL

£ =
X-AX1S TITLE =T
E =

ME IN SECONDS
Y-AXIS TITL E

1
DEGREES CELSIUS PER SECOND GP(100.1.4)

THE FOLLOWING INFORMATION IS FOR THE ABOVE DEFINED CURVE ONLY.

WITHIN THE FRAME X-LIMITS ( X = 0.0 TO X = 0.9300000€ 03 )

THE SMALLEST Y-VALUE = -0.2841634E 00 AT X = 0.3000000E 02

THE LARGEST Y-VALUE

]
o

.3864440E-C1 AT X

WITHIN THE X-LIMITS OF ALL DATA ( X = 0.0 TO0 X = 0.9300000E 03 )

THE SMALLEST Y-VALUE = -0.2841634E 00 AT X = 0.3000000E 02

THE LARGEST Y-VALUE

END O F SUMMARY

1,

0.9000000E 03

0.3864440E-01 AT X = 0.9000000t 03

1976

NASTRAN 12/31/74

PAGE

25
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NON-LINEAR TRANSICSNT PROBLEM ... CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 26
AND TEMPERATURE CARDS PUNCHED.

X-AXIS TITLE = TIME IN SECONDS

2.126197E 02 2.563093E 02 3.000000E 02

+
1
I
{
1
+
I
.0000E 01 I
.0000E 01 1
.0000E 01 1
.2000E 02 I
.5000E 02 I
.BOOOE 02 I
.1000E 02 1
.4000E 02 1
.7000E 02 1
.0000E 02 1 0
.3000E 02 I
.6000E 02 I
-9000E 02 I
.2000E 02 1
.5000E 02 1
.B000E 02 1
.1000€ 02 I
.4000E 02 1
.7000E 02 I
.0000E 02 1
.3000E 02 I
.6000E 02 I
.9000E 02 I
.2000E 02 I
.6000E 02 1
.BOCOE 02 I
.1000E 02 I
.4000E 02 IO
.7000E 02 0
.0000E 02 0
.3000E 021 0

LR -B-E - BB BN BB B B R E-B-B-B-_B_ 5 BB 155 _lb_Ib 255 5 Ik S NN Sk
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NON-LINEAR TRANSIEMT PROBLEM
AND TEMPERATURE CARDS PUNCHED.

X-AXIS

.0

.0C0GE

.GGJJE
.GO0DE
.2000€

5000E

. 8000E
.10C0E
.40090E
. 7000E
.CO0JE
.3003E
.6003E
. 2000E
.2000E
.5000E
. 8000E
. 1000E
.4009E
. 7000E
.0000E
.3002E
.60C0OE
. 90G2E
.2000E
.50G3E
. BNOOE
.10CCE
. 4000E
.70C0E
.00GCE
.3000E

TITLE = TIME IN SECONDS

—

J T S e e T R e e e N e el e e I

CYCLICAL LOADS APPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 27
F R A M £
LR R WK LR ] RS X LERE ]
x * *
* * x * * * & * * *
*

DEGREES CELSIUS PER SECOND GP(100,1.4)

-4.069009E-05

-4.0¢3007E-06 3.255208E-05

I
1
1
1 *
1
1
1
1 *
I
1 "
1
] *

* 1
i *
1 *
1 *
1
1 ¥
1
1 *

* I
1 *
1 :
1 ¥
i »
1 *
1 *
1 *
1 *
i *
1 ¥
I *
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NON-LINEAR TRANSIENT FROBLEM
AND TEMPERATURE CARDS PUNCHED,

X-AXIS TITLE = TIME IN SECONDS

. 0000E
. 0000E
. 0000E
.2000E
.5000E
. BOODE
.1000E
.4000E
. 7000E
.000JE
.3000E
.6000E
. 9000€
.2000E
.5000&
.8000E
.1C00E
.4000E
. 7000E
.0000E
. 3000E
.6GO0E
.9000E
.2000E
.5000E
,8G0O0E
. 1000E
.4000E
. 7000E
.0000E
. 3000E

01

01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

o e e

O e I I R O S O R L

CYCcLI1CAL LOADS apPLIED JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 28
F R A W E
v N LEEE] ok LR E] * X
- - T * £ " B »
» * » > » * * x
- * » * * £l
* ar kK EE TR ] * kg ok XX ] ¥ w ok ok

DEGREES CELSIUS PER SECOND GP(100.1,4)

-6.912434E-02
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NON-LINEAR TRANSIENT PROBLEM .. CycLICAL LOADS APPLIED JANUARY 1, 1976  NASTRAN 12/31/74 PAGE 29

AND TEMPERATURE CARDS PUNCHED.

F R A M E
Now ok & w ok ¥ ox Aok ¥ ok EEE R ]
L »*
* * * * * * * *
* * »*

X~AXIS TITLE = TIME IN SECUNDS

.0

.0000E
.0CG00E
.0000E
.2000E
.S000E
,8000E
. 10COE
. 4000E
.7000E
.0000E
. 30C0E
.6000E
. SCGOE
. 2000E
.50COE
.BUGOE
. 10G0E
.4000€
. 70008
.COOCE
. 2CI0E
.60C0E
.9CCOE
. 2000E
.50C0E
.8000E
. 1000E
.40COE
.70C0OE
.0CGOE
. 3000

01
01
02
02
02
o2
02
02
G2
02
o2
02
02
c2
02
Q2
c2
02
02
02
02
02
02
02
02
02
02
02
02
c2

DEGREES CELSIUS PER SECOND GP{100.1,4)

-2.841634E-01 -1.227595E-01

RN

*

I e L e e N e Rl el Tl I )

et et

Bt N et Dt bt 0t bt Bt 0 b bt Bt et et bt St O b e et b e 0 8 B )
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NASTRAN LOADED AT LOCATION 1A2720

TIME TO GO = 599 CPU SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
‘CPU-SEC.
1/0 SEC.
LAST LINK DID NOT USE
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.
LAST LINK DID NOT USE
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.
LAST LINK DID NOT USE
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC.

CUNWWN - == =200

26

RO RVRUNHNORGRGNNRRGRGRS RORSRO RS R

(4]

DHIOHIGB O

65

[ RoR NG RONON: ]

NN

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

-
ONUNMBOO

71
71

-

74

79

82
82
86
86
87
89
20

91
91
92
92

40016 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

82788 BYTES OF OPEN CORE
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

64268 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC!

599 1/0 SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

XSFA
XSFA
3

3

8.

8

10
10
12
12
13
13
21
21
23
23

27
27
30
30

35
SDCO
5DCO
FBS
FBS
MPYA

MPYA
TRAN
TRAN
MPYA

IFP
IFP

END
LINKNSO2 ~---

LINK END ---

GP1 BEGN
GP1 END
GP2 BEGN
GP2 END
PLTSET BEGN
PLTSET END
PRTHSG BEGN
PRTNMSG END
SETVAL BEGN

METHOD 2 NT,NBR PASSES

SETVAL END
GP3 BEGN
GP3 END
Ta1 BEGN
TA1 END
LINKNSO3 ---
LINK END ---
SMA1 BEGN
SMA1 END
SMA2 BEGN
SMA2 END
LINKNSOS ---
LINK END ---
RMG BEGN
MP

mpP

b}

D

POSE

POSE

D

0.0
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METHOD 2 NT.NBR FASSES = 1,EST. TIME =
» 7 CPU-SEC. ¢3 ELAFGEC-SEC. MPYA D
* 7 CPU-SEC. o5 ELLPSED-5EC. 35 RMG END
o 7 CPU-SEC. ©7 ELAFSED-SEC. ---- LINKN504 ---
= 82 1/0 SEC.
LAST LINK DID NCT USE 72520 BYyTES CF OPEN CORE
= 7 CPU-3EC. 101 ELAPSED-SEC. ---- LINK END --~
* 7 CPU-SEC. ‘(1 ELLPSED-SEC. 40 GP4 BEGN
* 7 CPU-SEC. (4 ELARSED-SEC. 40 GP4 END
” 7 CPU-SEC. 1(6 ELAPSED-SEC. 48 GPSP BEGN
* 7 CPU-SEC. 106 ELAPSED-SEC. 46 GPSP END
* 7 CPU-SEC. *C7 ELAPSED-SEC. ---- LINKNS14 ---
a S0 I/C SEC.
LAST LINK CID NOT USE 117044 EYTES OF OPEN CORE
- 7 CPU-SEC. 110 ELAFSED-SEC. ---- LINK END ---
* 7 CPU-SEC. 110 ELAPSED-SEC. 47 OFP BEGN
* 7 CPU-3EC. 111 ELAPSED-SEC. 47 OFP END
* 7 CPU-SEC. .13 ELAPSED-SEC. --=-~ LINKNSO4 ---
= 93 I1/0 SEC.
LAST LINK DO!D NOT USE 115654 BYTES OF OPEN CORE
* 3 CPU-SCEC. 116 ELAPSED-SEC. ---- LINK END ---
> 3 CPJ-SEC. 176 ELAPSEC-SEC. 51 MCE1 BEGN
* 3 CPU-SEC. 119 ELLRSED-SEC, 31 MCEN END
* 3 CPU-StC. 119 ELAPSED-5EC. 53 MCE2 BEGN
* 3 CPU-SEC. 121 ELAPSED-SEC. MPYA D
METHOD 2 NT,NBR PASSES = 1,EST, TIME =
x 3 CPU-SEC. 123 ELAFSED-SEC. MPYA D
b 8 CPU-SEC. 123 ELAPSED-SEC. rAPYA D
METHOD 2 T NBR PASSES = 1.EST. TIME =
* 3 CPU-SEC. 103 ELAPSED-SEC. MPYA D
* 8 CPL-SEC. 124 ELAPSED-SEC. MEYA D
METHOD 2 T NBR PASSES = 1.EST. TIME =
* 9 CPU-SEC. 126 ELAPSED-SEC. MPYA D
i 9 CPU-SEC. 128 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1,EST. TIME =
* 9 CPU-SEC. “OC ELAPSED-SEC. MPYA D
* 3 CPU-HEC. 15C ELAPSED-SEC. MPYA D
METHOD 2 T ,NBR PASSES = 1.EST. TIME =
> J CPU-SEC. 131 ELAPSEC-SEC. MeYA D
* 3 CPU-SEC. i31 ELAFPSED-SEC. MPYA D
METHOD 2 T _NBR PASSES = 1,EST. TIME =
* 10 CPU-SEC. 132 ELAPSED-SEC. MPpYA D
* 10 CPU-SEC. 134 ELAFSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1,EST. TIME =
- 10 CPU-SEC. 136 ELABSED-5EC. LPYA D
* 10 CPU-SEC. 126 E_APSED-SEC MPYA D
METHOD 2 T ,NBR PASSES = 1.,EST. TIME =
10 CPU-SEC. 137 ELLPSED-SEC. MPYA D
* 10 CPU-SEC. i38 ELAPSED-SEC. MPYA D
METHOD 2 T ,NBR PASSES = 1,EST. TIME =
¥ 10 CPU-SEC. 1149 ELAPSED-SEC, VPYA D
* 11 CPU-5EC. 149 ELAPSED-SEC. 53 MCE2 END
* 11 CPU-5EC. 141 ELAPSED-SEC. XSFA
* 11 CrU-SEC. 142 ELAFSED-SEC. XSFA
* 11 CPU-SEC. 142 ELAPSED-SEC. ---- LINKNSOG ---

116 I/0 SEC.
LAST LINK DID NOT USE 102132 BYTES OF OPEN CORE

* 11 CPU-SEC. 143 ELAPSED-SEC. ~=-=-- LINK END ---
* 11 CPL-5EC. 144 ELAPSED-SEC. 75 DPD BEGN
¥ 11 CPU-SEC. 152 ELAFSED-SEC. 75 DPD END

* 11 CPU-LEC. 155 ELAP3ED-5EC. ---- LINKNS1O ---

126 1/0 SEC.
LAST LINK DID ®NOT USE 165152 SYTES OF OPEN CORE
* 11 CPU-SEC. 158 ELAPSED-SEC. <--- LINK END ---
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XX OB R XX X R E

11 CPU-SEC.
11 CPU-SEC,
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 CPU-SEC.
11 cPU-SEC.
12 CPU-SEC.
12 CPU-SEC.
133 1/0 SEC

LAST LINK DID NOT USE

*
»

*

*

LR R B IR H o % LK I I R 3 N o* % X ¥ ¥ ¥ 0 * x x

®* % @ %

12 CPU-SEC.
12 CPU-SEC.
12 CPU-SEC.

12 CPU-SEC.
12 CPU-SEC.

12 CPU-SEC.
13 CPU-SEC.

13 CPU-SEC.
13 CFU-SEC.

13 CPU-SEC.
13 CPU-SEC.
13 CPU-SEC.

149 1/0 SEC.

LAST LINK DID NOT USE

13 CPU-SEC.
*13 CFU-5EC.
13 CPU-SEC.
13 CPU-SEC.
15 CPU-SEC.
15 CPU-SEC.
1895 1/0 SEC.

LAST LINK DID NOT USE

15 CPU-SEC.
15 CPU-SEC.
15 CPU-SEC.
13 CPU-SEC.
15 CPU-3EC.
15 CPU-SEC.
15 CPU-SEC.

15 CPU-SEC.
16 CPU-SEC.
16 CPU-SEC.
205 1/0 SEC.

LAST LINK DID NOT USE

15 CPU-SEC.
1S CPU-SEC.
16 CPU-SEC.
16 CPU-SEC.
16 CPU-SEC.
16 CPL-SEC,
208 I,¢ SEC.

LAST LINK:ID NOT USE

16 Ci;-SEC.
18 CMuU-SEC.
16 CPU-SEC.
16 CPU-SEC.

159
139
160
160
161
162
i62
165
1€5
1€7
€7

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SET.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

109852 BYTES OfF OPEN CGRE

1€8
168
178

179
180

181
181

182
183

1864
184
184

87
187
190
102
222
223

ELAPSEC-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

81 MTRXIN BEGN
81 MTRXIN END
3 PARAM BEGN
83 PARAM END
XSFA
XSF&
88 GkAD BEGN
88 GKAD END
XSFA
XSFA
---- LINKNSOS ---
---- LINK END ---
92 TRLG BEGN
MPYA D
METHOD 2 T ,NBR PASSES

MPYA D
MPYA D

METHOD 2 NT.NBR PASSES
MPYA D

58156 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

69268 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSEG-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

1MPYA D
METHOD 2 NT,NBR PASSES
MPYA D
MPYA D
METHOD 2 NT,NBR PASSES
MPYA D
92 TRLG END
---~- LINKNS] -~
---- LINK END ---
97 TRHT BEGN
DECO WMp
CECO MP
97 TRHKT END
---- LINKNS12 ---
---- LINK END ---
99 VDR BEGN
99 VDR END

111 PARAM BEGN
111 PARAN, END

115 SDR1 BEGN
MPYA D
METHOD 2 NT,NBR PASSES
MPYA D
115 SDR1 END
---- LINANSOB ---

119104 BYTES CF OPEN CORE

241
241
242
242
244
244

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

~--- LINK END ---
118 PLTTRAN BEGN
118  PLTTRAN END

10059€ 3YTES CF CPEN CORE

245 ELLFSED-SEC.
235 ELAPSED-SEC.
250 ELARFSED-5EC.
250 ELAPSED-SEC.

XSFA
XSFA

----  LINKNS13 ---
~:-- LINK END ---
120 SDR2 BEGN
120 SDR2 END
---- LINKNS14 ---

1,EST.

1,EST.

1.EST.

1,EST,

1,EST.

TIME

TIME

TIME

TIME

TIME

#




pe-11

= 216 1/0 SEC.
LAST LINX DID NOT USE

16 CPU-SEC.

16 CPU-SEC.

17 CPU-SEC.

17 CPU-SEC.

17 CPU-SEC.

CPU-SEC.

18 CPU-SEC.

18 CPU-SEC.

20 CPU-SEC.

20 CPU-SEC.

235 1/0 SEC.
LAST LINK DID NOT USE

. 23 CPU-SEC.

* 20 CPU-SEC.

¥ 20 CPU-SEC.

" 20 CPU-SEC.

= 236 1/0 SEC.
LAST LINK DID NOT USE
AMOUNT OFf OPEN CORE N

Hox % K ¥ X % ¥ X * %
-
~

66428 BYTES OF OPEN CORE

2534 ELAPSED-SEC. .-
255 ELAPSED-SEC, 120
258 ELAPSEG-SEC. 12¢C
258 ELALPSEC-SEC. 121
2€4 ELAPSED-SEC. 121
264 ELAPLED-SEC. 123
ZE€B ELAPSED-SEC. 123
2t9 ELAPSED-SEC. 130
277 ELAPSED-SEC. 130

277 ELAPSED-SEC. .-

0 BYTES OF OPEN CORE
2E5 ELAPSED-SEC. .-
Q€5 ELAPSED-SEC. 132
2¢5 ELAPSED-SEC. 132
285 ELAPSED-SEC. 138

97232 BYTES OF OPEN CORE
OT USED = OK BYTES

LINK END ---
GFF BEGN
OFP END
- SDR3 BEGN
SDR3 END
OFP BEGY
OFP END

XYTRAN BEGN
XYTRAN END
LINKNSO2 ---

LINK END ---
XYPLOT BEGN
XYPLOT END

EXIT BEGN
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TITLE
o]
SUBTITLE

LABEL

DISPLACEMENTS

REAL OUTPUT
SUBCASFE ID

TIME =
TEMP*
TEMP*
TEMP>
TEMP*
TEMP*
TEMP*
TEMP*
TEMP~
TEMP*
TEMP~
TEMP*
TITLE

D
SUBTITLE

LABEL

DISPLACEMENTS

0

.0

REAL OUTPUT
SUBCASE ID =
0.3000000E 02

TIME =
TEMP*
TEMP+
TEMP*
TEMP¥
TEMP+
TEMP+
TEMP*
TENMP*
TEMP¥
TEMP#
TEMPY
TITLE
D
SUBTITLE

LABEL

DISPLACEMENTS

REAL OUTPUT
SUBCASE 1D =
0.6000000E 02

TIME =
TEMP*
TEMPY
TEMP*
TEMP+
TEMP*
TEMP*
TEMP*
TEMP>
TEMP*

“TEMPY

TEMP*
TITLE

NON-LINEAR TRANSIENT PROBLEM

CYCLIZ-AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

et ad ek s od e s s
OOV WN =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

WWWWWWwWwWwWww w

,0CGO000E
.00000CE
.0C0000t
.0GO000E
.000000E
.0CC0C0E
.0000GC0E
.0G0000E
.CO0000E
.GCOO00E
.000000E

CyCLICAl LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

WOITOUDON =

i0
1 100
NON-LIMEAR TRANSIENT PROBLEM

.k s s s ek b s e

[SESECECELECENN SRS VY V]

.987498E
.978250E
.952100E
.949839E
.987498E
.978252E
.952102E
.949839E
.987498E
.987498E
.999988E

CYCLI_AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

- e ed ok
OOV AWK =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

[SASECENIVIFCR U SN S LN

.9€B6760E
.939788E
.873252E
.884590E
.966760E
.939790E
.873254E
.B€4590E
.566760E
.9686760¢C
.959998E

CYCLICAL LOADS APPLIE

02
02
02
02
02
02
02
02
0z
02
02

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

OO MbBWN—

10
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D

SUBTITLE

LABEL

DISPLACEMENTS
REAL QUTPUT

SUBCASE 1D
0.90C0000E 02

TIME
TEMP*
TEMP*
TEMP -
TEMP*
TEMP#+
TEMP -
TEMP~
TEMP~
TEMPT
TEMP~
TEMP-
TITLE

D
SUBTITLE

LABEL

DISPLACEMENTS
REAL QUTPUT
SUBCASE ID

TIME
TEMP*
TEMP4
TEWP~
TEMP~
TEMPY
TEMP*
TEMP*
TEMP#
TEMP+
TEMP~
TEMP*
TITLE
5]

SUBTITLE

LABEL

DISPLACEMENTS
REAL OUTPUT

AND TEMPERATURE CARDS PUNCHED,

PP T Y
OO U =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

NMRORODDOMRONODDOMDROONNDOD

.948879¢E
.903755E
.806938E
.789768BE
.948879E
.903755¢E
.806941E
.789768E
.948879E
.948879E
.999988E

CYCLIZAL LOADS

AND TEMPERATURE CARDS PUNCHED.

0.1200000E 03

SUBCASE 1D
0.1500000E 03

TIME
TEMP~
TEMP~
TEMP~
TEWP ¥
TEMP*
TEMP-
TEMP~
TEMP <
TEMP*
TENMP*
TEMP~
TITLE
D

[P PG g G )
CONOOWLWN =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

[SESESESESN SN ORSN SNV

.932939E
.B70679E
.750024E
.724622E
.932939E
.870679E
.750024E
.724622E
.932939E
.932939E
.999995E

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

APPLIE

CYCLICAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

A ad b s a4
-
QWU hN -~

1 100
NON-LINEAR TRANSIENT FROGLEM

[SECHSESHSICISNSE VLNV

.918564E
.840625E
.700610E
.667942E
.918564E
.8340625E
.700610E
.667939E
.918564E
. 918564t
.999983E 02
CYCLI.AL LOADS APPLIE

02
02
02
02
02
02
02
02
02
02

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
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SUBTITLE = AND TENPERATURE CARDS PUNCHED. 129
130
LABEL = 131
. 132
DISPLACEMENTS 133
REAL OUTPUT 134
SUBCASE 1ID = i ) 135 ‘
TIME =  0.1800000E 03 136 |
TEMP* 1 1 2.905571E 02 137
TEMP* 1 2 2.813474E 02 138
TEMP+ 1 3 2.657405E 02 139
TEMP* 1 4 2.618516E 02 140
TEMP* 1 5 2.905571E 02 141
TEMP~ 1 6 2.813474E 02 142
TEMP~ 1 7 2.657405E 02 143
TEMP* 1 8 2.618516E 02 144
TEMP* 1 9 2.905571E 02 145
TEMP~ 1 10 2.905571E 02 146"
TEMP* 1 100 2.999993E 02 147
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLIZAL LOADS APPLIE 148
D 149
SUBTITLE = AND TEmPERATURE CARDS PUNCHED. 150
151
LABEL = 152
153
DISPLACEMENTS 154
REAL OUTPUT 155
SUBCASE 1D = 1 156
TIME = 0.2100000E 03 157
TEMP* 1 1 2.893835E 02 158
TEMP# 1 2 2.789028E 02 159
TEMP* 1 3 2.619446E 02 160
TEMP~> 1 4 2.575278E 02 161
TEMPF 1 5 2,823835E 02 162
TEMP~ 1 6 2.785028E 02 163
TEMP+ 1 7 2.619446E 02 164
TEMP¥ 1 8 2.575278E 02 165
TEMP* 1 9 2.833835E 02 166
TEMP* 1 10 2.893835E 02 167
TEMP¥ 1 100 2.999983E 02 168
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLI_AL LOADS APPLIE 169
D 170
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 171
172
LABEL = 173
174
DISPLACEMENTS 175
REAL OUTPUT 176
SUBCASE ID = 1 177
TIME =  0.2400000E 03 178
TEMP* 1 1 2.883252E 02 179
TEMP+ 4 2 2.767068E 02 180
TEMP~ 1 3 2.585981E 02 181
TEMP* 1 4 2.537332E 02 182
TEMP#* 1 5 2.883254E 02 183
TEMP¥ 1 6 2.767068E 02 184
TEMP~ 1 7 2.585984E 02 185
TEMP* 1 8 2.537332E 02 186
TEMP* 1 9 2.883254E 02 187
TEMP* 1 10 2.883252E 02 188
TEMP* 1 100 2.999990€ 02 189
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIE 190
D 191
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 192



8E-T1

LABEL

DISPLACEMENTS
REAL OUTPUT

SUBCASE ID
0.2700000E 03

TiME =
TEMP¥
TEMP>
TEMP+
TEMP~
TEMP~
TEMP*
TEMP~*
TEMP*
TEMP*
TEMP#*
TEMP
TITLE
D
SUBTITLE

LABEL

DISPLACEMENTS
REAL OUTPUT

SUBCASE 1D
0.3000000E 03

TIME =
TEMP*
TEMPY
TEMP~
TEMP -
TEMP™
TEMP+
TEMP®
TEMP~
TEMP#
TENP-
TEMP~
TITLE
D
SUBTITLE

LABEL

DISPLACEMENTS
REAL OUTPUT

SUBCASE ID
0.3300000E 03

TIME =
TEMP*
TEMP*
TEMP*
TEMP*
TEMP+
TEMP~*
TEMP#*
TEMP~
TEMP#
TEMPY
TEMP#
TITLE
D
SUBTITLE

"

ONOU DLW =

ok ok b A b ok o b

10
1 100
NON-LINEAR TRANSIENT PROBLEM

[SESESEVE SRR U]

.873728E
.747371E
.556305E
.503925E
.873730E
.74737T1E
.556406E
.503927E
.873730E
.873728E
.999983E

CYCLIZAL LOADS APPLIE

AND TZMPERATURE CARDS PUNCHED.

[V P QY
WOV H WK =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

[SASENE O CRNE S SRNE SN

.B65171E
.729722E
.530206E
.474437E
.865173E
.729724E
.530208E
.474438E
.865173E
.865171E
.999990E

CYCLI.AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

-tk ek h kb e e b
OONOU S WA =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

[SESESESESHCN SRS NSNS

.B57493E
.713923E
.506960E
.448345E
.857495E
.713923E
.506961E
.448347E
.857495¢E
.857493E
.999983E

CYCLIZAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

02
02
02
02
02
02
02
02

02

02
02

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

193
194
195
196
197
198
199
200
201

202
203
204
205
206
207
208
209
210
211

212
213
214
215
216
217
218
219
220
221

222
223
224
225
226
227
228
229
230
231

232
233
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248

249

250
251
252
253
254
255
256
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LABEL ] 257

258

DISPLACEMENTS 259
REAL OUTPUT 260
SUBCASE ID = 1 R 261
TIME = 0.3600000E 03 262
TEMP* 1 1 2.850610E 02 263
TEMP* 1 2 2.699785E 02 264
TEMP* 1 3 2.486305E 22 265
TEMP* 1 4 2.425215E 02 266
TEMP* 1 5 2.850613E 02, 267
TEMP* 1 6 2.629788E 02 268
TEMP= 1 7 2.486305E 02 269
TEMP* 1 8 2.425217E 02 270
TEMP* 1 g 2.850613E 02 271
TEMP* 1 10 2.850610E 02 272
TEMP+ 1 1.0 2.929988E 02 273
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLI_AL LOADS APPLIE 274
D 275
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. ) 276
277

LABEL = 278
279

DISPLACEMENTS 280
REAL QUTPUT . 281
SUBCASE 1D = 1 282
TIME =  0.3900000E 03 283
TEMP* 1 1 2.844446E 02 284
TEMP+ 1 2 2.687141E 02 285
TEMP~ 1 3 2.467929E 02 286
TEMP* 1 4 2.404678E 02 287
TEMP+ 1 5 2.844446E 02 288
TEMPY 1 6 2.687141E 02 289
TEMP+ 1 7 2.467930E 02 290
TEMP* 1 8 2.404677E 02 291
TEMP* 1 9 2.844446E 02 292
TEMP* 1 10 2.844446E 02 293
TEMP* 1 100 2.999985E 02 294
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLIZAL LOADS APPLIE 295
D 296
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 297
298

LABEL = 299
. 300

DISPLACEMENTS 301
REAL OUTPUT 302
SUBCASE 1D = 1 303
TIME =  0.4200000E 03 304
TEMP* 1 1 2.838926E 02 305
TEMP* 1 2 2.675835E 02 306
TEMP+ 1 3 2.451565E 02 307
TEMP* 1 4 2.386412E 02 308
TEMP* 1 5 2.838926E 02 308
TEMP¥ 1 6 2.675835E 02 310
TEMP* 1 7 2.451566E 02 311
TEMP* 1 8 2.386413E 02 312
TEMP* 1 9 2.838926E 02 313
TEMP* 1 10 2.B38926E 02 314
TEMP* 1 100 2.999985E 02 315
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLI-AL LOADS APPLIE 316
D 317
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 318
319

LABEL = 320
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DISPLACEMENTS
REAL OUTPUT

SUBCASE ID

TINME =
TEMP~
TEMP*
TEMP ¥
TCMP*
TEMP*
TEMP
TEMP~
TEMP-
TEMP~
TEMP~
TLEMP
TITLE
D
SUBTITLE

LABEL

DISPLACEMENTS
REAL OUTPUT
SUBCASE 1D

TIME =
TEMP*
TEMP*
TEMP -
TEMP ¢
TEMP+
TEMP*
TEMP*
TEMP®
TEMP*
TEMP~
TEMP ¢
TITLE
D
SUBTITILE

LABEL

DISPLACEMENTS
REAL OUTPUT
SUBCASE 1D

TIME =
TEMP*
TEMPY
TEMP ¥
TEMP#
TEMP~
TEMP~
TEMP~
TEMP+4
TEMPY
TEMP~
TEMP~
TITLE
D
SUBTITLE

LABEL

' 0.4500000E 03

[ e S Y
WCO~NOU DWW~

10
1 100
NON-LINEAR TRANSIENT PROBLEM

[SECRCENENE SN SNON LY

.833987E
.665725E
.436981E
.370152E
.833989E
.665728E
.426982E
.370153E
.833989E
.833987E
.999985¢E

CYCLIZAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

0.4800000E 03

b a A kb e md
YOO LWN =

10
1 100
NON-LINEAR TRANSIENT PROBLEM

MOMOMNOROMBODDOLDON

.827021E
.652253E
.414202E
.345431E
.827021¢E
.652253E
.414203E
.345432%
.827021E
.827021E
.929985E

CYCLI AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

1

0.5100000E 03

WOoO~NOWU HWN -

1
1
1
1
1
1
1
1
1
1

10
1 140
NON-LINEAR TRANSIENT PROBLEM

[SHSESE NSRRI VNG

.818818E
.636260E
.386217L
.314749E
.£18818E
.636262E
.386218E
.314751E
.818818E
.818818E
.999978E

CYCLICAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
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DISPLACEMENTS 385

REAL QUTPUT 386
SUBCASE ID = 1 387
TIME = 0.5400000E 03 388
TEMP~ 1 1 2.811587E 02 389
TEMP* 1 2 2.621531E 02 390
TEMP* 1 3 2.361725E 02 391
TEMP* 1 4 2,287193E 02 392
TEMP* 1 5 2.811584E 02 393
TEMP * 1 6 2.621531E 02 394
TEMP* 1 7 2.361725E 02 395
TEMP* 1 8 2.287193E 02 396
TEMP¥ 1 9 2.811584E 02 397
TEMP 1 10 2.811587E 02 398
TEMP* 1 100 2.999985E 02 399
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLI-AL LOADS APPLIE 400
D 401
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 402

403
LABEL = 404

405
DISPLACEMENTS 406
REAL OUTPUT 407
SIUBCASE ID = 1 408
TIME = 0.5700000E 03 409
TEMP* 1 1 2.805098E 02 410
TEMP* 1 2 2.608113E 02 411
TEMP* 1 3 2.340143E 02 412
TEMP* 1 4 2.262701E 02 413
TEMP« 1 5 2.805098E 02 414
TEMP* 1 6 2.608113E 02 415
TEMP~ 1 7 2.340144E 02 416
TEMP? 1 8 2.262702E 02 417
TEMP* 1 9 2.80S098E 02 418
TEMP~ 1 10 2.805098E 02 419
TEMP* 1 100 2.999978E 02 420
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLI_.AL LOADS APPLIE 421
D 422
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 423

424
LABEL = 425

426
DISPLACEMENTS 427
REAL OUTPUT 428
SUBCASE ID = 1 429
TIME = 0.6000000E 03 430
TEMP* 1 1 2.729243E 02 431
TEMP# 1 2 2.525952E 02 432
TEMP* 1 3 2.321016E 02 433
TEMP~* i 4 2.240963E 02 434
TEMP* 1 5 2.729243E 02 435
TEMP* 1 6 2.595952€ 02 436
TEMP~ 1 7 2,321016E 02 437
TEMP~ 1 8 2.240964E 02 438
TEMP* 1 9 2.799243E 02 439
TEMP~ 1 10 2.799243E 02 440
TEMP* 1 100 2.999983E 02 441
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLI_AL LOADS APPLIE 442
D 443
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 444

445
LABEL = 446

447
DISPLACEMENTS 448
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REAL OUTPUT 449

SUBCASE ID = 1 450
TIME =  0.6300000E 03 451
TEMP* 1 1 2.723953E 02 452
TEMP* 1 2 2.584961E 02 453
TEMP* 1 3 2.304005E 02 454
TEMP# 1 4 2.221654E 02 455
TEMP~ 1 5  2.793953E 02 456
TEMP* 1 6  2.584961E 02 . as7
TEMP* 1 7  2.304006E 02 458
TEMP* 1 B 2.221655E 02 459
TEMP 1 9  2.793953E 02 460
TEMP> 1 10 2.7939S3E 02 . 461
TEMP~ 1 100  2.999980E 02 462
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIE 463
D 464
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 465
466

LABEL = 467
468

DISPLACEMENTS 469
REAL OUTPUT 470
SUBCASE ID = 1 471
TIME =  0.6600000E 03 472
TEMP~ 1 1 2.789172€ 02 473
TEMP 1 2 2.575046E 02 474
TEMP+ 1 3 2.288845E 02 475
TEMP ¥ 1 4 2.204482€ 02 476
TEMP* 1 5  2.789172E 02 477
TEMP* 1 6  2.575046E 02 478
TEMP ¢ 1 7 2.28B845E 02 a79
TEMP - 1 8  2.204483E 02 480
TEMP * 1 9 2.789172E 02 481
TEMP 1 10 2.789172E 02 482
TEMP~ 1 100  2.999980E 02 483
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLIZAL LOADS APPLIE 484
D 485
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 486
487

LABEL = 488
489

DISPLACEMENTS 490
REAL OUTPUT 491
SUBCASE ID = 1 492
TIME =  0.6900000€ 03 493
TEMP* 1 1 2.784856E 02 494
TEMP* 1 2 2.566111E 02 495
TEMP* 1 3 2.275311E 02 496
TEMPY 1 4 2.189187E 02 497
TEMP 3 S  2.784856E 02 498
TEMP¥ : 6  2.566111E 02 499
TEMP~ 1 7 2.275313E 02 500
TENMP~ 1 8  2.189188E 02 501
TEMP > 1 9  2.784BS6E 02 502
TEMP 1 10 2.784856E 02 503
TEMP+ 1 100  2.999980E 02 504
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIE 505
D 506
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 507
508

LABEL = : 509
510

DISPLACEMENTS ' 511

REAL OUTPUT 512
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CYCLIZAL LOADS APPLIE

CYCLIZAL LOADS APPLIE

SUBCASE ID = 1

TIME = 0.7200000E 03

TEMP~ 1 1 2.780964E
TEMP* 1 2 2.558067E
TEMP* 1 3 2.263217E
TEMP* 1 4 2.175545¢E
TEMP* 1 5 2.780964E
TEMP#+ 1 & 2.558067E
TEMP* 1 7 2.263218E
TEMP* 1 8 2.175546E
TEMP* 1 9 2.780964E
TEMP* 1 10 2.780964E
TEMP* 1 100 2.999980E
TITLE = NON-LINEAR TRANSIENT PROBLEM

D

SUBTITLE = AND TEMPERATURE CARDS PUNCHED.
LABEL =

DISPLACEMENTS

REAL OUTPUT

SUBCASE 1D = 1

TIME = 0.7500000E 03

TEMP* 1 1 2.777458E
TEMP+ 1 2 2.550829E
TEMP* 1 3 2.252398E
TEMP* 1 4 2.163365E
TEMP* 1 S 2.777458E
TEMP* 1 6 2.550830E
TEMP* 1 7 2.252399E
TEMP* 1 8 2.163364E
TEMP* 1 9 2.777458E
TEMP* 1 10 2.777458E
TEMP+ ' 1 100 2.939980E
TITLE = NON-LINEAR TRANSIENT PROBLEM

D

SUBTITLE = AND TEMPERATURE CARDS PUNCHED.
LABEL - =

DISPLACEMENTS

REAL OQUTPUT
SUBCASE ID =

TIME = 0.7800000E 03

TEMP*
TEMP*
TEMP*
TEMP~
TEMP+
TEMP*
TEMP*
TEMP*
TEMP~
TEMP*
TEMP~
TITLE =
D

SUBTITLE =

LABEL

DISPLACEMENTS
REAL OUTPUT
SUBCASE 1D =

b A A A e ed ca - -
WONOUNHWN -

10
1 100

NON-LINEAR TRANSIENT PROBLEM ...

[SECELESENE VSN VI UNNY V]

.774302E
.544321E
.242713E
.152476E
.774302¢
.544321E
.242713E
.152476E
.774302E
.774302E
.959980E
CYCLICAL LOADS AFPLIE

AND TEMPERATURE CARDS PUNCHED.

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
875
576



P11

TIME =
TEMP*

TEMP*

TEMP*

TEMP -

TEMP~

TEMP*

TEMP~*

TEMP~

TEMP~

TEMP~

TEMP

TITLE =
D

SUBTITLE =

C.8100000E 03

LABEL =

DISPLACEMENTS’
REAL OQUTPUT
SUBCASE ID =
TIME = 0.8400000E 03
TEMP*
TEMP*
TEMP+
TEMP+
TEMP+
TEMP+
TEmMP~
TEMP ¢
TEMP+
TEMP
TEMP~
TITLE =
D

SUBTITLE =

LABEL =

DISPLACEMENTS

REAL OUTPUT

SUBCASE 1D =

TIME = 0.8700000E 03
TEMP~
TEMP~
TEMP+
TEMP*
TEMP¥
TEMP~
TEMP*
TEMPY
TEMP*
TEMP~
Tewmp+
TITLE =
D

SUBTITLE =

LABEL =

DISPLACEMENTS

REAL OUTPUT

SUBCASE 1D =

TIME = 0.9000000E 03

e a ea sk

1

A et k= b ea

1

ot ed 4 e b A

1

1

WO HWN -

10
100

NON-LINEAR TRANSIENT PROBLEM

WONOUUhWwN =

10
100

NON-LINEAR TRANSIENT PROBLEM

WONOU bW =

10
100

NON-LINEAR TRANSIENT PROBLEM

NRORODOODMNMORODONON PMRNRORNDDOVDORNONNODON

MOLOLNODODDDONMOMDDODN

.771460E
.538469E
.224037E
.142735E
.771460E
.538469E
.234039E
.14273SE
.771460E
.771460E
.999980E

CYCLIZAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

.768904E
.533208E
.226263E
.134011E
.768906E
.533203¢E
.226263E
.134012E
. 768B906E
.768904E
.999980E

CYCLICAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

.766606¢t
.528482E
.219292E
.126197E
.766606E
.528482¢
.219293E
.126198E
.766606E
.766606E
.999980E

CYCLI_AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02

577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
63C
631
632
633
634
635
636
637
638
639
640



Sv-11

TEMP* 1 1 2.767090E 02 641
TEMP+ 1 2 2.528671E 02 642
TEMP~ 1 3 2.222810E 02 643
TEMP* 1 4 2.129424E 02 644
TEMP~ 1 5 2.767090E 02 645
TEMP* 1 <] 2.528671E 02 646
TEMP=* 1 7 2.222812E 02 647
TEMP* 1 8 2.129426E 02 648
TEMP~ 1 9 2.767090E 02 649
TEMP* 1 10 2.767090E 02 650
TEMP* 1 100 2.939980E 02 651
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLIZAL LOADS APPLIE 652
D 653
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 654
: 655

LABEL = 656
657

DISPLACEMENTS 658
REAL OUTPUT 659
SUBCASE ID = 1 660
TIME = 0.9300000E 03 661
TEMP* 1 1 2.769492E 02 662
TEMP* 1 2 2.532791E 02 663
TEMP* 1 3 2.233669E 02 664
TEMP* 1 4 2.141017E 02 665
TEMP* 1 5 2.769492E 02 666
TEMP = 1 6 2.532792E 02 667
TEMP* 1 7 2.233870E 02 668
TEMP* 1 8 2.141018E 02 669
TEMP+ 1 9 2.769492E 02 670
TEMP* 1 10 2.769492E 02 671
TEMP* 1 100 2.999980E 02 672
TITLE = NON-LINEAR TRANSIENT PROBLEM ... CYCLICAL LOADS APPLIE 673
D 674
SUBTITLE = AND TEMPERATURE CARDS PUNCHED. 675
676

LABEL = 677
678

DISPLACEMENTS 679
REAL OQUTPUT 680
SUBCASE ID = 1 681
POINT 1D = 1 682
TEMP* 1 0 3.000000E 02 683
TEMP~ 1 1109262336 2.987498E 02 684
TEMP~ 1 1111228416 2.966760E 02 685
TEMP* 1 1113194496 2.948879E 02 686
TEMP* 1 1115160576 2.932939E 02 687
TEMP* 1 1117126656 2.918564E 02 688
TEMP* 1 1119092736 2.905571E 02 689
TEMP* d 1121058816 2.873835E 02 690
TEMP~ i 1123024896 2.883252E 02 691
TEMP~ ) 1125179392 2.873728E 02 692
TEMP~ 1 1125302272 2.865171E 02 693
TEMP* 1 1125425152 2.857493E 02 694
TEMP* 1 1125548032 2.850610E 02 695
TEMP~ 1 1125670912 2.844446E 02 696
TEMP™ 1 1125793792 2.83R926E 02 697
TEMP* 1 1125916672 2.833987E 02 698
TENP* i 1126029552 2.827021E 02 699
TemMp = 1 1126162432 2.818818E 02 700
TEMPY 1 1126285312 2.811587E 02 701
Temp* 1 1126408192 2.805098E 02 702
TEmp* 1 1126531072 2.799243E 02 703
TeMp* 1 1126653952 2.793953E 02 704



99-11

TEMPY
TEMP ¥
TEMP <
TEMP~
TEMP~
TEMP~
TEMP*
TEMP*
TEMP>
TEMP#
TITLE =
D

SUBTITLE

LABEL =

DiSPLACEMENTS
REAL QUTPUT

SUBCASE ID =
POINT ID =

TEMPY
TEMPY
TEMP*
TEMPY
TEMP~
TEMP*
TEMPY
TEMP*
TEMP*
TEMPY
TEMP*
TEMP*
TEMP*=
TEMP*
TEMP~
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMPT
TEMP~*
TEMP*
TEMP*
TEMP*
TEMP¥
TEMP~
TEMP~
TEMP*
TITLE

C
SUBTITLE

LABEL =

DISPLACEMENTS
REAL QUTPUT
SUBCASE ID =
POINT ID =
Temp*

TEMP™

1 1126776832
1 1126899712
1 1127022592
1 1127145472
| 1127268352
1 1127391232
1 1127514112
1 1127636992
1 1127759872
1 1127882752
NON-LINEAR TRANSIENT PROBLEM

AND TEMPERATURE CARDS PUNC

-

)
1109262336
1111228416
1113194496
1115160576
1117126656
1119092736
1121058816
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776832
1126899712
1127022592
1127145472
1127268352
1127391232
1127514112
1127636992
1127759872
1127882752
NON-LINEAR TRANSIENT PROBLEM

b b b ol b e b b ok ok ok b b b b b b b =k b s b b b b ek b oA

AND TEMPERATURE CARDS PUNC

1 0
1 11092623386

.789172E 02

.784856E 02

.780964E 02

.777458E 02

.774302E 02

.771460E 02

.768904E 02

.766606E 02 _
.767090E 02 '
.769492E 02

CYCLI.AL LOADS APPLIE

[SESENENRARSESE VNN

HED.

.000000E 02
.978250E 02
.939788E 02
.903755E 02
.B70679E 02
.840625E 02
.813474E 02
.789028E 02
.767068E 02
LT47371E 02
.729722€ 02
.713923€ 02
.679785E 02
.687141E 02
.675835E 02
.B65725E 02
.652253E 02
.636260E 02
.621531E 02
.608113E 02
.5%5952E 02
.584961E 02
.575046E 02
.566111E 02
.558067E 02
.550829€ 02
.544321E 02
.538469E 02
.533208E 02
.528482E 02
.528671E 02
.532791E 02
CYCLI-AL LOADS APPLIE

AR IS CSECE SIS S CECRCECENRSECECASRAR LR VESECE VLR LR LR LR AVE SRS

HED.

3.000000E 02
2.95210GE 02

705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
75¢
760
761
762
763
764
765
766
767
768



P11

TEMP¥
TEMP*
TEMP~
TEMP
TEMP*
TEMP*
TEMP+
TEMP*
TEMP>
TEMP~
TEMP*
TEMP*
TEMPY
TEMP
TEMP*
TENMP
TEMP*
TEMP
TEMP*
TEMP ¥
TEMP*
TEMP*
TEMPY
TEMP*
TEMP~
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TITLE
D

SUBTITLE =

LABEL

DISPLACEMENTS
REAL OUTPUT
SUBCASE ID =

POINT
TEMP+
TEMP+
TEMP*
TEMP*
TEMP*
TEMP*
TEMP~
TEMP*
TEMPY
TEMP+
TEMP~
TEMP*
TEMP*
TEMP*
TEMP*
TEMP¥
TEMP*
TEMP*
TEMP*
TEMP+
TEMP*
TEMP*
TEMP*
TEMP*

ID =

ot ek oh ek bk ok A ok A b cd oh b mh b b b ek ke b ek md ek b kA b

1

NON-LINEAR TRANSIENT PROBLEM

1111228416
1113194486
1115160576
1117126656
1119092736
1121058816
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776832
1126899712
1127022592
1127145472
1127268352
1127391232
1127514112
1127636992
1127759872
1127882752

RRORNRRLOLDOMODRORPONRLOLDRDLDDRDRODOORODRODRDONNRODNDOD DO R

.873252E
.B06938E
.750024E
.700610E
.657405E
.619446E
.585981E
.556405E
.530206¢E
.506960E
.486305E
.467929E
.451565E
.436981E
.414202E
.386217E
.361725E
.340143E
.321016E
.304005E
.2B8B45E
L275311E
.263217E
.252398E
.242713E
.224037E
.226263E
.219292F
.2228B10E
.233669E

CYCLI.AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

S A s et s -

ch ad ek ek ed b od b e el oed ed o -

¢}
1109262336
1111228416
1113194496
1115160576
1117126656
1119092736
1121058816
1123024896
1125178392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776832
1126899712

PRORNORODOVDOMNMNNONROOROONLVDODROODOLDOODONDODODOD W

.000000E
.949839E
.864590E
.789768E
.7248622E
.667942E
.618516E
.575278E
.537332¢
.503925E
.474437E
.448345E
.425215E
.404678E
.386412E
.370152E
.345431E
.314749E
.287193E
.262701€
.240963E
.221654E
.204482E
.189187E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02

769
770
771

772
773
774
775
776
777
778
779
780
781

782
783
784
785
786
787
788
789
790
791

792
793
794
795
796
797
798
799
800
801

802
803
804
805
806
807
808
809
810
811
812
813
814
gts
816
817
g18
819
820
g21

822
823
g24
825
826
827
828
829
830
831

832



8¥-11

TEMP~
TEMP~
TEMP*
TEMP *
TEMP
TEMP*
TEMP~
TEMP~
TITLE
D

SUBTITLE

LABEL

DISPLACEMENTS
REAL QUTPUT
SUBCASE 1D =

POINT
TENP~
TEMP
TEMP*
TEMP~
TEMPY
TEMP*
TEMP
TEMP*
TEMP~
TEMP*
TEMP*
TEMP*
TEMP~
TENMP*
TEMP*
TEMPY
TEMP*
TEMP*
TEMP~
TEMP~
TEMP =
TEMP*
TEMP+
TZMP+
TEMP*
TEMP*
Timp«
TEMP~
TEMP~
TEMP~
TEMP+
TEMPY
TITLE
D

ID

SUBTITLE

LABEL

DISPLACEMENTS
REAL OUTPUT
SUBCASE 1D

POINT
TEMP~
TEMP~
TEMP*
TEMP*

10

1
1
1
1
1
1
1

1
NON-LINEAR

1127022592
1127145472
1127268352
1127391232
1127514112
1127636992
1127759872
1127882752
TRANSIENT PROBLEM

.1755%45E 02
.163365E 02
.152476E 02
.142735E 02
.134011E 02
.126197E 02
.129424E 02
.141017€E 02
CYCL:.AL LOADS APPLIE

[SESHSECRSE SN

AND TEMPERATURE CARDS PUNCHED.

cA b ek ok h s ek ek e A

b A ek kb ok A A ks

PPN

NON-LINLAR

0
1109262336
1111228416
1113194496
1115160576
1117125656
1119092736
11210588186
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
11260398552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776832
1126899712
1127022592
1127145472
1127268352
11273912132
1127514112
1127636992
1127759872
1127882752

TRANSIENT PROBLEM

.000000E 02
.987498E 02
.966760E 02
.948879E 02
.9329339E 02
.918564E 02
.905571E 02
.873835E 02
.883254E 02
.B73730E 02
.865173E 02
.857495E 02
.850613E 02
.844446E 02
.B38926E 02
.833989E 02
.827021E 02
.81881BE 02
.811584E 02
.805098E 02
.73-9243E 02
.77°3953E 02
.789172E 02
.784856E 02
.780964E 02
.777458E 02
.774302E 02
.77146GE 02
.768906E 02
.766606E 02
.767090E 02
.769492& 02
CYCLI_AL LOADS APPLIE

NRONRNROORODRMBMRLOLODOOODORLLOOODROVMROOLDONNRNNODROROMODODONONND W

AND TEMPERATURE CARDS PUNCHED.

- —

0
1109262336
1111228416
1113194496

3.000000E 02
2.978252E 02
2.939790E 02
2.903755E 02

833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
86€
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896



6%-11

TEMP*
TEMP*
TEMP*
TEMP~
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP>
TEMP*
TEMP*
TEMP~
TEMP#*
TEMP*
TEMP¥
TEMPY
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMPY
TEMP*
TEMP~
TEMP*
TEMP*
TITLE
v}

SUBTITLE

LABEL

DISPLACEMENTS
REAL OUTPUT
SUBCASE ID

POINT
TEMP+
TEMP*
TEMPT
TEMP*
TEMP*
TEMP¥
TEMP¥
TEMP*
TEMP*
TEMP*
TEMP~
TEMP¥
TEMP#
TEMP*
TEMP*
TEMP
TEMP*
TEMP*
TEMP*
TEMP*
TEMPY
TEMP*
TEMP*
TEMP~
TEMPY
TEMP¥

1D

- -

S ca b b b ed h A b ed b b b k4 e b ok b s

1

NON-LIMEAR TRANSIENT PROBLEM

11151605/6
1117126656
1119092736
1121058516
1125024896
1125172392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285312
1126408192
1126521072
1126653952
1126776832
1126899712
1127022592
1127145472
1127268352
1127391232
1127514112
1127636992
1127759872
1127882752

NMROONMORNNRODOODOMAONODODOODOOOODNONRLOOMODODDODONNDROROND

.870679E
.Ba0625E
.813474E
.78S028E
.767C68E
.747371E
.729724E
.713923E
.6 '9788E
.B687141E
.675835E
.665728E
.652253E
.636262E
.€21531E
.608113E
.5"5952E
.584961E
.575046E
.566111E
.5E8067E
.550830E
.544321E
.53B469E
.533209¢E
.528482E
.528671E
.532792E

CYCLI_AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

b d e ek A b eh —h b A b o

TN

- A od et b

0
1109262336
1111228416
1113194496
1115160576
1117126656
1119092736
1121058816
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285372
1126408192
1126531072
1126653952
1126776832
1126899712
1127022592
1127145472

[SESESESESECECESENNSESESELECRCENESICESRNI Y SN SN N S A

.000000E
.952102¢E
.873254E
.806841E
.750024E
.700610E
.657405E
-612446E
.585984E
.556406E
.530208¢L
.506961¢E
.486305E
.467930E
.451566E
.436982E
.414203E
.385218E
.361725E
.340144E
.321016E
.304006E
.288845E
.275313E
.263218E
.252399E

02
02
02
02
02
02
02
02
02
02
02
02
02
0z
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

897
898
899
400
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946

' 947

948
949
950
951
952
953
954
955
956
a57
958
959
960




0G-11

TEMP*
TEMP*
TEMP#
TEMP~
TEMP~
TEMP~
TITLE

D
SUBTITLE

LABEL

DISPLACEMENTS
REAL QUTPUT

SUBCASE ID

POINT 1D
TEMP
TEMP~
TEMP»
TEMP*
TEMP*
TEMP~
TEMP*
TEMP+
TEMP
TEMP*
TEMP
TEMP=
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP™
TEMP*
TEMP*
TEMP*
TEMP~
TEMP~
TEMP*
TEMP+
TEMP
TEMP+
TEMP~
TEMP*
TEMP*
TEMP+
TEMP*
TITLE
D
SUBTITLE

LABEL

DISPLACEMENTS
REAL OQUTPUT

SUBCASE 1ID

POINT 1D
TEMP
TEMP -
TEMP~
TEMP«
TEMP =
TEMP~

[PV

1

NON-LINEAR TRANSIENT PROBLEM

1127268352
1127391232
1127514112
1127636992
1127759872
1127882752

[SESRVECRUN V)

.242713E
.234039E
.226263E
.219293E
.222812€E
.233670E

CYCLICAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

-

koA ed b b b ek ad b b b e b b b ke b —d ed e ek ok ab b b b md A b A b

NON-LIMEAR TRANSIENT PROBLEM

¢}
1109252336
1111228416
1113194496
1115160576
1117126656
1119092736
1121058816
1123024896
1125179292
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776832
1126899712
1127022592
1127145472
1127268352
1127391232
1127514112
1127636992
1127759872
1127882752

PROROOLMOVOMNRRODRORNMROODODOODRDRDRVDODODRODOONRBODOONNODODDO L

.000000E
.943839E
.864590E
.789768E
.7248622E
.667939¢
.618516¢E
.575278E
.537332E
.503927¢E
.474438E
.448347E
.425217¢
.404677E
.386413E
.370153E
.345432E
.314751E
.287193E
.262702E
.240964E
.221655E
.204483E
.189188E
.175546E
. 163364E
.152476E
.142735E
.134012E
.126198E
.129426E
.141018E

CYCLIZAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

[N

o
1109262336
1111228416
1113194496
1115160576
1117125656

NN NN W

.000000E
.987498E
.966760E
.948879E
.932939E
.918564E

02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02

961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
287
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020 .
1021
1022
1023
1024
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TEMP +
TEMP=
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TEMP»
TEMP*
TEMP*
TEMP*
TEMP=
TEMP*
TEMP*
TEMP+
TEMP~
TEMP*
TEMP=*
TEMP*
TEMP*
TEMP*
TEMP*
TITLE
D

SUBTITLE

LABEL

DISPLACEMENTS
REAL QUTPUT
SUBCASE ID =

POINT
TEMP*
TEMP*
TEMP+*
TEMP*
TEMP*
TEMP*
TEMP+
TEMP*
TEMP*
TEMP*
TEMPY
TEMP*
TEMP*
TEMP*
TEMP*
TEMP
TEMP*
TEMP*
TEMP*
TEMP*
TEMP*
TENP=
TEMP>
TEMP+
TEMPY
TEMP*
TEMP*
TEMP*

1D =

NON-LINEAR TRANSIENT PROBLEM

eb e mh h ek b e kb d ad e ad b md ol d ok ek md b b

1

1119092736
1121058816
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776832
1126899712
1127022592
1127145472
1127268352
1127391232
1127514112
1127636992
1127759872
1127882752

DRV RODROVRODROLDOVLONNVONODRNRBORODRODRDODONLDNNORD

.905571E
.87:3835E
.883254E
.873730E
.865173E
.857495E
.850613E
.B44446E
.838926E
.833989E
.827021E
.818818E
.B811584E
.B0O5098E
L799243E
.773953E
.789172E
.784856E
.780964E
.777458E
.774302E
.771460¢E
.768906E
.766606E
.767090E
.769492E

CYCLI_AL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

G | P QP U/ P iy

o
1109262336
1111228416
1113194496
1115160576
1117126656
1119092736
1121053816
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125816672
1126039552
1126162432
1126285312
1126408192
1126531072
1126653952
1126776E32
1126899712
1127022592
1127145472
1127268352
1127391232

INIESESESEARARSRARVENESRELVENELECELESBSENELEVESNENEVE VR L LAY

.C00000E
.987498E
.966760E
.948879E
.932939E
.918564E
.905571¢E
.823835E
.883252E
.873728E
.865171E
.857493E
.850610E
.844446E
.8389286E
.833887E
.827021E
.818818E
.811587E
.805098E
.709243E
.7%3953E
.789172E
.784856E
.780964E
.777458E
.774302E
.771460E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

1025
1026
1027
1028
1029
1030
1031

1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

1042
1043
1044
1045
1046
1047
1048
1049
1050
1051

1052
1053
1054
1055
1056
1057
1058
1059
1060
1061

1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1035
1086
1087
1088
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TEMP~
TEMP*
TEMP*
TEMP*
TITLE
D

SUBTITLE

LABEL

DISPLACEMENTS
REAL QUTPUT
SUBCASE ID

POINT
TEMP#
TEMP~
TEMP~
TEMP*
TEMP~
TEMP*
TEMP~
TEMP~
TEWP~
TEMP+
TEMP#
TEMP~*
TEMP~
TEMP+
TEMP*
TEMP~
TEMP*
TEMP
TEMP*
TEMP+
TEMP~
TEMP*
TEMP*
TEMP~
TEMP =
TEMP+
TEMPT
TEMP~
TEMP>
TEMP+
TEMP*
TEMP*

s

-

4 mh eh b b ok ok mh ok b ka4 ok b ek kb b ok ek kb A kA =

1127514112
1127636992
1127759872
1127882752

AR TRANSIENT PROBLEM

¢}
1109262336
1111228416
1113194496
1115160576
1117126656
11190982736
1121058816
1123024896
1125179392
1125302272
1125425152
1125548032
1125670912
1125793792
1125916672
1126039552
1126162432
1126285372
1126408192
1126531072
1126653952
1126776832

. 1126898712

1127022592
1127145472
1127268352
1127391232
1127514112
1127635992
1127759872
1127882752

2.768904€
2.766606E
2.767090E
2.769492E

CYCLICAL LOADS APPLIE

AND TEMPERATURE CARDS PUNCHED.

.000000E
.99988E
.979998E
.979988E
.959995E
.929983E
.929993E
.939983E
.9719990E
.99983E
.9"9990E
.9 -9983E
.979988E
.9719985E
.979985E
.979985E
.9'9985E
.99978E
.9'9985E
.929978E
.929983E
.979980E
.979980E
.9%9980E
.979980E
.999980E
.999980E
.999980E
.999980E
.939980E
.999980E
.999980E

PROMDLDOVDODODODODONLDNNMOOODOONMODODONODRODNNRODDDROODDODOONDDDW

02
02
02
02

02

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
G2
02
02
02

1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105 -
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
11186
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
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L R R B B EE BE BE IR R R R NS R N SR I JNE N O T N N R IR SR I R I A B

NASTRAN LOADED AT LOCATION

OO C RN AENCRMODNRNNA = =200

CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CrU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CFU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC
CPU-SEC

E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
£-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC
E-SEC

- E-SEC

E-SEC
E-SEC
E-SEC

10FA38

O0O00000000COCO0C0C0000CO0UOOO0O0OO0O0OOOO0OOCO0O

¥ =

1G-CNT
I0-CN™
10-CNT
10-CNT
I10-CNT
I10-CNT
I0-CNT
10-CNT
I0-CNT
I10-CNT
10-CNT
TO-CNT
10-CNT
I0-CNT
I0-CNT
10-CNT
10-CNT
I0-CNT
10-CNT
I10-CNT
10-CNT
TO-CNT
I0-CNT
I0-CNT
T0-CNT
I10-CNT
I0-CNT
T0-CNT
I0-CNT
TI0-CNT
10-CNT
I0-CNT
I10-CNT

* END OF JOB & * x

SEM1
SEMT
NAST
GNFI
XCSA
IFP1
XSOR
Do
END
XGPI
SEM1
CORE
LINK

XSFA

BEGN

IFP
IFP

END
LEFT
BEGN

48432
NS02

LINK END ---

GP1

GP1

GP2

GP2
PLTHBDY
PLTHBDY
PLTSET
PLTSET
PRTMSG
PRTMSG
SETVAL
SETVAL
PLOT
PLOT
PRTMSG
PRTMSG
EXIT

BEGN
END
BEGN
END
BEGN
END
BEGN
END
BEGN
END
BEGN
END
BEGN
END
BEGN
END
BEGN
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PROBLEM TITLE

COLUMNS

33-40

41-48

49-56

DATE 1/ 1/76
TIME 8.04.04

LA R RN R Y

* CASE 1 *

Wk KK e K ko

GENERATE RADMTX AND RADLST CARDS ... PROBLEM TWELVE
VARIABLE VALUE CESCRIPTION
IENDTM 1 ENTER CPU TIME USED ON JOB CARD (IN MINUTES--USE H FOR ONE-HALF MINUTE)
DEFAULT IENDTM=100000 (SEE DOCUMENTATICN).
NT o LE O -DO NOT COPY INPUT DATA CNTO TAPE (UNIT 2) FOR RESTART USE
GT O -COPY INPUT DATA ONTO TAFE (UNIT 2) FOR RESTART USE
NVFCAL 0 3T O -VF CALCULATED USING FINITE DIFFERENCE METHOD
LT 0 -VF CALCULATED USING CONTOUR INTEGRATION METHOOD
EQ O -PROGRAM SELECTS METHOD TO BE USED (SEE DOCUMENTATION)
NFE 0 LE O -MESH SIZE FOR EACH ELEMENT SPECIFIED ON INPUT DATA
GT O -MESH SIZE SET TO 1 BY t FOR EACH ELEMENT. (OVERRIDES INPUT DATA)
NFS 0 GE O -SHADING CONSIDERED USING DATA FROM INPUT
LT O -NEGLECT ALL SHADING
RMAX .0

MAXIMUM AREA/DISTANCE RATIO. DEFAULT RMAX = 0.1 (SEE DOCUMENTATION).
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NASTRAN FORMATTED INPUT

SEMI-SORTED BULK DATA ECHO

! 2 3 4 5 6 7 8 9 10

sk ks aw mmwkmkEk wRAANPTE KA A B RN EF XKk R KEA N E RN NE T ARk NN MARAK KR HEMARKEN MEFFF R kk

CHBDY 200 2000 AREA4 1 2 6 5 10
CHBDY 300 2000 AREA4 2 3 7 [5] 10
CHEDY 400 2000 AREA4 3 4 8 7 10
(HBDY 500 2000 AREA4 5 6 2 1 10
CH3DY 600 2000 AREA4 5 7 3 2 10
CHBDY 700 2000 AREAS 7 8 4q 3 10
GRID 1 0. 0. 0.

GRID 2 1 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0. .1 0.

GRID 6 .1 1 0.

GRID 7 .2 1 Q.

GRID 8 .3 | 0.

GRID 9 0. .2 0.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

PHBEDY 300 3000 .314

PHBDY 2000 -1

HVIEW 10 0 o] 3 3

**xm#v****--ymt;*-xx:*:-x-*_.v»_uu-x—-rx-ti;*x:)«xywtk--*x:nv!**x:Hx*t:r:-ivt-rxu:-vtt**x-tttr**tt*u*t**tt*wttt-**t#i*!**l*ttvitlﬂttlt-tw-t#l_lttl‘
INPUT SURMARY
NUNMBERS OF COMPLETE LOGICAL CARD TYPES DETECTED

CHBDY = 6 CORD1 = 0 CORD2 = 0 GRDSET = o] GRID = 11 PHBDY = 2 . VIEW = 1

KA A N HRR KT R R R T A N RK KT I F AN s AR KK KRR KR A N A E F R RN AR R R R kTN M R w KT r kA c XK RE TN R AT E K 2 A B F TR AARRNKEFRRN R G o a AR PR NN

WARNING 33 ..... 103 LOGICAL CARD(S) DETECTED OF TYPE(S) NOT RECOGNIZED BY VIEW
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VIEW FACTORS

FAKKER hmE RN

VF SUM FRCM
ELEMENT AREA ELEM 7O ELEM = VIEW FACTOR ELEM TO ELEM = VIEW FACTOR ELEMENT

200 O . TOGCOOE - Q1 % 3 ok ok sk ok ok ok b o 3o o 30 ok oo ke ok 300 e Sk Sk o w3 ok o KK o K R X Nk or o BT R R KR o R ook % kR P ko K kR W e
0.0

300 Q. 1OCOOE ~ O o s s o o 2k e s o o b oK ok 3 ok Ok o ok o o Ok 3 ke ok o o o ok i o o o oRook o o e sk ok R R o o i b ko ke o Rk T e Sk O R ke ok e o Kk ok Y ok
0.0

400 O.10C00E Q1 mobk bk ok ok ok ok Rk F A KAk w W h ok e F XKk T b m o A F R X kA R A RN AR N kA X S kb kR bk ko k¥ ko
0.0

500 0. 10(.005_01-t*t:i***xrxvtt**au-w***rtn*-&*zzwi-tmtx:t*t**rx-t*-tttta-&wi-it*t*xtn*wruttwt#ttnttivt**tr*nt
0.0

€00 Q. 1O000E = Q1 7 4% % 4 3ok o 4 horohdkdeok ok 5okok ¥ ok ok o o ok ok sk ok o ok o o8 R B ok 3 ok ko ok o ok o Sk e kR ok R K R RO R K OF
0.0

700 0. 1OQOOE = Qf # % sk s sk ok o o o w sk ook 3 ok ok %K 30K o7 kO ok o o K ko ok o % ok or o 4 Kok o o Sk K o or ko E K R ok kW R Rk R O R Rk R R R R R R

0.0
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PROGRAM SUMMARY FOR CASE 1

I EEEEE A SRS RS ERREEEEEEES R

PROGRAM TERMINATED NORMALLY

CPU TIME{SECONDS)

PROCESSING OF INPUT DATA= o}
VIEW FACTOR COMPUTATIONS= o}

NUMBER OF VIEW FACTOR COMPUTATIONS

FINITE DIFFERENCE= 0

CONTOUR INTEGRAL= ]

REQUESTED CORE SPACE ALLOWS THE INPUT DATA GENERATED
272 ELEMENTS & ELEMENTS

599 SUB-ELEMENTS 54 SUB-ELEMENTS

1232 SUB-ELEMENTS
AFTER COMPRESSION
816 GRID POINTS 11 GRID POINTS

53K BYTES OF CORE WERE NOT USED IN THIS CASE.

{ 55K ON ELEMENTS, 53K ON SUB-ELEMENTS AND 56K ON GRID POINTS.)

HAF Rk AN

* END CASE 1 * .|

LEREEE RS AR LR
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Rk ko kR o WOk K or R K K OK ok

**¥4% RUN COMPLETED **x=x*

R T K Kk Ok K ok Kk kR kK R
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RADMTX
RACITX
RADNMTX
RADIMTX
RADMTX
RADMTX
RADLST

[ ;)
(e

oOoOur b LN~
bOOOOO

300

o0oCcoQ0

400

[sNeNoNel

5C0

[aNaN el

700
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NASTRAN EXECUTIVE CONTROL DECK

$

JANUARY

ECHO

Gk E e EF Kk ek kb ARk kR OR HR k K kP o ok Sk oK R K R K K F K kO ko R KR R KRR R

$ START OF EXECUTIVE CONTROL #* ¥ %k # bk or # 0 h o ok b ok kb ok b bk ok ko ok R kv
sw**ﬁqvvw:ittw****ai***wnvt*****#*t***#*#***t!*#*!#**tt111##t'tt*t*tt"*t#;it#it

$

ID CLASS PROBLEM THIRTEEN, C.E. JACKSON

$

$ MAXIMUM CPU TIME ALLOWED FOR THE JOCB

3

TIME 10

S

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED
$

APP HEAT

%

$ THE LINEAR STEADY-STATE SOLUTION ALGORITHM IS TO BE USED
$

SOL 1

%

3 REQUEST FOR DIAGMHOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA

$ PRODUCES OUTPUT ONLY FOR SOL 3

$

DIAG 18

$

$ THE FOLLOWING ALTER IS REQUIRED TO GENERATE PLOTS USING A SPECIAL

$ VERSION OF NASTRAN WHICH IS REQUESTED BY THE JOB CONTROL STATEMENTS.

$
$-- VARIANCE ANALYSIS AND PLOT OF HBDY ELEMENTS --- 1 ------- 11/21/73 -00000010
3 APPROACH HEAT soL 1 00000020
$ MODULES 00000030
3 PLTHBDY MAKES HEDY ELEMENTS PLOTTABLE, CAN PRINT MESH DATA 00000040
3 VARIAN COMPUTES DERIVATIVES EVERY LOOP., VARIANCES LAST LOQOP 00000050
% DATA CARDS 00000060
$ 1PARM SELECT SIZE OF PARAMETER VARIATION (DEFAULT = t.0) 00000070
$ 1VARY SPECTIFY FUNCTIONAL DEPENDENCE OF INPUT UPON PARAMETERSOQ000080
$ VARIAN SPETIFY DEVIATION OF PARAMETERS 00000090
$ FARAM DELTA CENOMINATOR FOR DERIVATIVE (DEFAULT = 1.0) 00000100
% PARAM  MESH PRINT MESH DATA IF EQUAL YES (DEFAULT = NO) 00000110
$ SYSTEM(62) JRUN., MUST BE SET FOR MANUAL MODE 00000120
$ DIAG 40 WILL PRIMT MESSAGES ABOUT VARIED DATA CARDS 00000130
$ THE FIRST PUN (URUN.EQ.O) MUST WRITE NPTP AND INPT TAPES 00000140
$ ADDITIONAL RUNS («RUN.CE.1) MUST READ OPTP AND READ/WRITE INPT TAPES 00000150
ALTER 9,9 00000160
PLTHBDY GEOM2,ECT.EPT,SIL.EQEXIN,BGPDT/PECT.PSIL,PEQIN,PBGPDT/V.N, 00000170
NHBDY/V,Y . MESH=NO $ 00000180
SAVE NH3TY $ 000C0190
EQUIV ECT.PECT/NHBDY/SIL,PSIL/NHBDY/EQEXIN,PEQIN/NHBDY/ 00000200
BGFDT.PBGMDT/NHBDY $ 00000210
PLTSET PCDE,PEQIN.PECT/PLTSETX.PLTPAR,GPSETS ,ELSETS/V N ,NSIL/V N, 00000220

NASTRAN 12/12/73
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JANUARY

NASTRAN EXECUTIVE CONTROL DECK ECHDO

. JUMPPLOT $ 00000230
ALTER 15.15 00000240
PLOT PLTPAR,GPSETS ,ELSETS.CASECC,PBGPDT.PEQIN,PSIL,.,,/PLOTX1/ V,N, 00000250

NSIL/V.N,LUSET/V ,N,JUMPPLOT/V ,N,PLTFLG/V.N.PFILE § 00000260

ALTER 17
EXIT %
.ENDALTER
$
CEND

13,

1976

NASTRAN 12/12/73

PAGE

2
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CARD
COUNT

OWO~NOU hWN =

10

12
13
14
15
16
17
18
19

21
22
23
24
25
26
27
28
29
30
31
32
33

35
35
37
38
39
40
41

43
a4
45
a8

LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY 13, 1976 NASTRAN 12/12/73 PAGE

CASE CONTROL D ECK ECHO

$
$-a.,,vi*yy*it#ii‘itt*l‘*t**tﬁ****wt"ttvi.***#tiﬁ**tt***#i*v**it‘***tit*.ttﬁj'&*
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL #*##**wrviahhssrbrastsusnentin
$w""v***'*it‘**‘***ﬁtt**t***i**r**#*tr*’r*#***t*t*tt*xt*i*tt*!t**a**#'*.*:t#*'
$

TITLE= LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS

$

$ SPECIFY S5t LINES OF DATA PER PAGE (DOES NOT .NCLUDE HEADINGS AT TOP OF PAGE)
$

LINE=51

$

$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$

ECHO=BOTH

%

$ SELECT THE SPC, MPC, AND LOAD SETS TO BE USED IN THIS SOLUTION
$

SPC=100

MPC=200

LOAD=300

3

$ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
3
TEMF(MATERIAL)=400

3 .
$ SELECT THE OUTPUT DESIRED (TEMPERATURES. LOADS, AND CONSTRAINT POWZRS)

$

OUTPUT
THERMAL=ALL
OLOAD=ALL
SPCF=ALL

$

$ THE FOLLOWING CARDS REQUEST THE CHBDY PLOT
$

OUTPUT(PLOT)

SET 1 INCLUDE HBDY

FIND SET 1 ORIGIN 1 SCALE

PLOT SET 1 ORIGIN 1 LABEL GRID POINTS

PLOT SET 1 ORIGIN 1 LABEL ELEMENTS

S
LR e T
$ END CASE CONTROL --- START BULK DATA #¥#tkkad v dh ok a skt kA a s ok h ke kA RNk N E A A e u

SRR L P T P e T T L Ty
$
BEGIN BULK
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LINEAR STEADY-STATE PROBLEM ...

PLOT CHBDY CARDS

INPUT BULK

1 .. 2 .. 3 .. 4
$
$ UNITS MUST BE CONSISTE:.T

DATA

JANUARY

DECK

7

13,

ECHOQ

197¢€

8

$ IN THIS PROBLEM., METERS., WATTS, AND DEGREES CELSIUS ARE USED

$

3

$ DEFINE GRID POINTS
$
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID 10
GRID 100 -.05
S

$ CONNECT GRID POINTS
$

CROD 10 100
CROD 20 100
cqQuap2 30 200
cQuap2 40 200
cQuap2 50 200

3

WAy - -

CONOUAWN =
.. o
WA

©COoO-

WN = © =

cooo0

oLl

hLOVON

[eReNeNoRoNoNoNeNoNaNel

$ DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES
S

PROD 100 1000 .001
PQUAD2 200 1000 .01

$
$ DEFINE MATERIAL THERMAL CONDUCTIVITY

$
MAT4 1000 200.

$
$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT

3

$HBDY 60 300 LINE
$CONVEC 100 100

PHBDY 300 3000 .314
MAT4 3000 200.

$

$ DEFINE CONSTRAINTS

S

MPC 200 9 1
MPC 200 10 1

$

$ DEFINE APPLIED LOADS

$

SLOAD 300 1 4.

1

5

TH!

-1.
-1.

NASTRAN 12/12/73

ALUMINUM

+CONVEC

PAGE

4
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LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY 13, 1976 NASTRAN 12/12/73

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 ., 9 .. 10
SLOAD 300 3 8. 4 4.
SLOAD 300 5 4. 6 8.
SLOAD 300 7 8 8 4
$

R R e N s e T T T R S R L L L

THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
PROBLEM TWO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
THE SPC CARD

172

$
$
$
$
$ THIS SPCt1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
3
SPC1 100 1 100

3

3

RADIATION BOUNDARY ELEMENTS

CHBDY 200 2000 AREA4 1 2 6 5 10
CHBDY 300 2000 AREA4 2 3 7 6 10
CHBDY 400 2000 AREA4 3 4 8 7 10
CHBDY 500 2000 AREA4 5 6 2 1 10
CHBDY 600 2000 AREA4 6 7 3 2 10
CHBDY 700 2000 AREA4 7 8 4 3 10
$

$ EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .90

S

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED

$ BY TEMP(MATERIAL) IN CASE CONTROL

3

TEMP 400 100 300.

TEMPD 400 300.

$

$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
%

PARAM TABS 273.15

PARAM SIGMA 5.685E-8

PARAM MAXIT 8

PARAM EPSHT .0001

$
$ DEFINITION OF THE RADIATION MATRIX
$ ALL OF THE RADIATION GOES TO SPACE
<

RADLST 200 300 400 500 600 700
RADMTX 1 0. ¢} 0. 0. 0. 0.
RADWMTX 2 0. 0. 0. 0. 0.
RADMTX 3 0. 0. 0. 0.
RADMTX 4 0. o} 0.
RADMTX S 0. o}

[} 0.

RADMTX
$

PAGE
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LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY 13, 1976 NASTRAN 12/12/73

INPUT BULK DATA DECK ECHO

1. 2 .. 3 .. a .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
Y A R R R R N T R A A R A R R R R A S R S P R T NS AN E RS X2 NS R RS EE R R AN TS L]
THESE COMMENTS, WHICH DO NOT APPEAR IN THE VIEW RUN. APPLY TO CHANGES
MADE FOR PROBLEM TWELVE.
THE BULK DATA DECK FOR PROBLEM TWO WAS INPUT DIRECTLY TO THE VIEW PROGRAM
WITH ONLY THREE CHANGES ... A $VIEwW CARD WAS ADDED. CHBDY CARDS
200 THROUGH 700 WERE REFERENCED TO THIS VIEW CARD BY PUNCHING THE VIEW CARD
NUMBER IN FIELD NINE, AND CHBDY CARD 60 AND ITS CONTINUATION CARD WERE
REMOVED FROM THE DECK BY PLACING A $ Iv COLUMN ONE OF EACH CARD.
IT SHOULD BE NOTED THAT THE $VIEW CARD IS READ AS A COMMENT CARD BY NASTRAN,
BUT IS READ AS A DATA CARD BY THE VIEW PROGRAM. ALL OTHER CARDS BEGINNING
WITH A 3 WHICH ARE FOUND IN THE VIEW PROGRAM ARE IGNORED.
NO VIEW FACTOR COMPUTATIONS WERE DESIRED FOR CHBDY CARD 60.
ALSO. UNIT SEVEN HAS BEEN DIRECTED TO THE PRINTER SO THE RADMTX AND RADLST
CARDS FRODUCED MAY BE DIRECTLY VIEWED.

VIEW 10 0 0 3 3

SRR KRS W ok k¥ T Ay bk s T ERRF KN SR AT RN n A R AP R A A a AT KT L S A Rk R AN FF RN F Rk A P RN E
CARDS ADDED TO CONVERT PROBLEM TWELVE TO PROBLEM THIRTEEN ... AN

ALTER HAS BEEN ADDED IN THE EXECUTIVE CONTROL., SOL 1 HAS BEEN CHANGED TO

SOL 3, PLOT REQUEST CAxDS HAVE BEEN

ADDED TO THE CASE CONTROL, AND A SPECIAL VERSION OF THE NASTRAN PROGRAM

HAS BEEN REQUESTED IN THE JOB CONTROL STATEMENTS.

ALSO NOTE THAT SOL 1 IS REQUESTED IN CASE CONTROL, AS THE ALTSR

IS DESIGNED FOR IT ... EXECUTION WILL TERMINATE AFTER THE PLOTS ARE PRODUCED.

PAP PP POPIAPDNPPO AR PAPRAARAH O 6

R kxR R R F R R AR R Rk KA A AR KA AR T R R A RRE A ARSI AR
S END OF BULK DATA #F sk mdr s stk r w e a w ko kb ¥ H kv A AR A Ay ke kv a ar ke Ak v RS kb x
LR T A T R A R R R R A R R L L e e R LIl

$
ENDDATA

TOTAL COUNT= 133

#** USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED,XSORT WILL RE-ORDER DECK.
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LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY 13, 1976 NASTRAN 12/12/73 PAGE

SORTED BULK DATA ECHO

CARD
COUNT . 1 .. 2 .. 3 .. 4 . 5 .. 6 .. 7 .. 8 .. g .. 10

1- CHBDY 200 2000 AREA4 1 2 6 s 10
2- CHBDY 300 2000 AREA4 2 3 7 6 10
3- CHBDY 400 2000 AREA4 3 4 8 7 10
4- CHBDY 500 2000 AREAd 5 6 2 1 10
5- CHBDY 600 2000 AREA4 6 7 3 2 10
6- CHBDY 700 2000 AREA4 7 8 4 3 10
7- cQuap2 30 200 1 2 6 5

8- COUAD2 40 200 2 3 7 6

9- CQUAD2 50 200 3 4 8 7

10- CROD 10 100 10 2

11- CROD 20 100 9 6

12- GRID 1 0.0 0.9 0.0

13- GRID 2 .1 0.0 0.0

14- GRID 3 .2 0.0 0.0

15- GRID 4 .3 0.0 0.0

16- GRID 5 0.0 N 0.0

17- GRID 6 1 .1 0.0

18- GRID 7 .2 1 Q.0

19- GRID 8 .3 .1 0.0

20- GRID 9 0.0 .2 0.0

21- GRID 10 0.0 -1 0.0

22- GRID 100 -.08 .05 0.0

23- MAT4 1000 200. ALUMINUM

24.- MAT4 3000 200.

25- MPC 200 9 1 1. 5 1 -1.

26- MPC 200 10 1 1. 1 1 -1

27- PARAM EPSHT .0001

28- PARAM  MAXIT 8

29- PARAM  SIGMA  5.685E-8

30- PARAM  TaBS 273.15

31- PHBDY 300 3000 .314

32- PHBCY 2000 .90

33- FQUAD2 200 1000 .01

34- PROD 100 1000 .001

35- RAGLST 200 300 400 500 600 700

36- RADMTX 1 0.0 0.0 0.0 0.0 0.0 0.0

37- RADMTX 2 0.0 0.0 0.0 G.0 0.0

38- RADMTX 3 0.0 0.0 0.0 0.0

39- RADMTX 4 0.0 0.0 0.0

40- RADMTX 5 0.0 0.0

41 - RADMTX 6 0.0

42- SLOAD 300 1 4. 2 8

43- SLOAD 300 3 8. 4 4

44 - SLOAD 300 s 4. 6 8

45- SLOAD 300 7 8. 8 q

a6- SPC1 100 1 100

47- TEMP 400 100 300.

48- TEMPD 400 300.

ENDDATA
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LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY

NASTRAN SOURCE PROGRAM COMPILATION

DMAP-DMAP INSTRUCTICN
NO.

USER WARNING MESSACE 54,
PARAMETER NAMED EPSHT

USER WARNING MESSAGE 54,
PARAMETER NAMED MAXIT

USER WARNING MESSAGE 54,
PARAMETER NAMED SIGMA

USER WARNING MESSAGE 54,
PARAMETER NAMED TABS

**NO ERRORS FOUND -

NOT REFERENCED

NOT REFERENCED

NOT REFERENCED

NOT REFERENCED

EXECUTE NASTRAN PROGRAM**

13,

1976

NASTRAN 12/12/73

PAGE

8
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LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY 13, 1976 NASTRAN 12/12/73 PAGE

MESSAGES FROM THE PLCT MODULE

PLOTTER DATZ?
THE FOLLOWING FLOTS ARE FOR AN SC 4020 PLOTTER b
AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FOLLOWING PLOTS ARE REQUESTED ON PAPER ONLY

ENGINEERING DATA

ORTHCGRAPHIC PROJECTION
ROTATIONS (DEGREES) - GAMMA

34.27, BETA = 23.17, ALPHA m 0.0 . AXES = +X,+Y,+Z, SYMMETRIC
SCALE (OBJECT-T0Q-PLOT SIZE)

2.794795E 01

ORIGIN 1 - X0 = -1.789886E-06, YO = -4.920804E 00 (INCHES)
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LINEAR STEADY-STATE PROBLEM ...

PLCT CHBDY CARDS JANUARY

MESSAGES FROM THE PLOT MODULE

PLOT 1 UNDEFORMED SHAPE

13,

1976

NASTRAN 12/12/73

PAGE

10
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LINEAR STEADY-STATE PROBLEM ... PLOT CHBDY CARDS JANUARY 13, 1976 ~NASTRAN 12/12/73 PAGE 11

MESSAGES FROM THE PLOT MODULE

PLOTTER DAT?
THE FOLLOWING PLOTS ARE FOR AN SC 4020 PLOTTER
AN END-OF-FILE MARK FOLLOWS THE LAST PLOT

THE FOLLOWING PLOTS ARE REQUESTED ON PAPER ONLY

ENGINEERING DATA

ORTHOGRAPHIC PROJECTION
ROTATIONS (DEGREES) - GAMMA
SCALE (OBJECT-TO-PLOT SIZE)

34.27, BETA = 23.17, ALPHA = 0.0 , AXES = +X,+Y,+Z, SYMMETRIC
2.794795E 01 :

i
ORIGIN 1 - X0 = -1.789886E-06, YO = -4.920804E 00 (INCHES)
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LINEAR STEADY-STATE PROBLEM ...

PLOT CHBDY CARDS JANUARY

MESSAGES FROM THE PLCT MODULE

PLOT 2 UNDEFORMED SHAPE

13,

1976

NASTRAN 12/12/73

PAGE

12
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NASTRAN EXECUTIVE CONTROL DECK

3

s!;!‘*!!*!:lll"'*!)*-'-"xkixtri"'vi**llk1*****V***l***’!**#ﬁ******ni*tt******i*****"r*tv**
4 START OF EXECUTIVE CONTROL # > % skoksiosh sk ok ok ok K kosk ko k Kk of b vk ok ok rskohiskn bk ANk kv bk k ko d v o

S*****#\?lﬁl»‘xv*#*ix.«

$

ID CLASS PROBLEM FQURTEEN, C.E. JACKSON
3

$ MAXIMUM CPU TIME /.LLOWED FCR THE JOB
3

TIME 10

$

$ THE THERMAL ANALYZER PCRTION OF NASTRAN IS TO BE USED

3

APP HEAT

$

$ THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
$

SOL 9

s _

$ RECGUEST FOR DIAGHOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ OSRODUCES QUTPUT OHNLY FOR SOL 3

$

DIAG 18

-CEND

JANUARY

ECHO

sk ey h XK KR E R KM M EREF KT o s PRk ko VR Rk xRk Wk ok X} Wk v ok

1.

1876

NASTRAN 12/31/74

PAGE
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NON-LINEAR

TRINSTENT PROELEM ... LARGE THERMAL MASS TO JANUARY 1, 1978 NASTRAN 12/31/74 PAGE

CONSTRAIN A GRID FCINT 70 A FIXED TEMPERATURE

CARD
COUNT

WOV HWN

CASE CONTROL DECK ECHO

5
srytz4-.t;r*xtt*:iy*-w*w{****vw*w-w#t#*ivtrv:a*l**i:ii****#’***‘*ﬁ*t*t#t*t*ﬁt***
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL *##k#*4usrtkxsuastrassabnsrssn
s‘-..x.'*i:t»*-"P(.t!iv!*l*i!’likl1.#-*it**#!*t#t‘i#'*t*iti!l**ﬁlt*i*ﬁ*‘*‘***i#
3 -

TITLE= NCN-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO

SUBTITLE= CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

kA

-
$ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT IMNCLUDE HEADINGS AT TOP OF PAGE)

—
Z
Hi
n
wm
ey

REJUEST SORTED AND UNSORTED OUTPUT
IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

CHO=BOTH

PMLB PR o

$ SELECT THE MPC ANC LOAD SETS TO BE USED IN THIS SOLUTION
$ NOTE THAT NO SPC SET IS SELECTED, AND THAT DLOAD HAS REPLACED {OAD.
$

MPC=200
DLOAD=300

SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
THE SELECTION OF THIS SET IS OPTIUNAL FOR SOL 9, BUT SHOULD BE MADE IF
THE FINAL TEMPERATURE 1S SEVERAL HUNDRED DEGREES DIFFERENT FROM THE

IC VECTOR, AND RADIATIVE INTERCHANGES APE INCLUDED.
EMP{MATERIAL)=400

SELECT THE STEP SIZE., NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
STEP=500

SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=O.
=500

SELECT QUTPUT DESIRED
UTPUT

DEFINE A GROUP OF GRIG POINTS TO BE REFERENCED BY AN OUTPUT REQUEST
ET 5 =1,2.3.4.5.6,7.,8.100 ’

REFERENCE A PREVIOUSLY DEFINED GROUP OF GRID POINTS

EPEANBNNDHER " EHPR AR NESTPAPNAER AN

THERMAL=5
$

$**k*rr*x**»***ivtvvv*t:t#***vv#ttt*m**tv***ttt*#tt***t*t*t*tttmw#**tt*t*tt#ttv#
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NON-LINEAR TRANSIENT PROBLEM ...
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

CARD
COUNT
52

53

54

55

$ END CASE CONTROL

LARGE THERMAL MASS TO . JANUARY 1, 1976 NASTRAN 12/31/74

CONTRO

START BULK DATA

L DECK ECHDO

F ok wor k% M o op dk ok ok ok ok sk w F or sk ok ok m ok o ok OF or Xk or O ok

C X o v ow ok ek oF N K ok o o N ok ok sk o ol oK ok e ok 30 x Ko sk b ok o sk o o b m sk oy Ok o i ok 3k oF Sk sk o sk R ok dk kol ok o ik ok ok R e ok o ok b ok

$
BEGIN BULK

PAGE



NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1, 19786 NASTRAN 12/31/74
CONSTRAIN A GRID POINT TO A& FIXED TEMPERATURE

INPUT BULK DaTaA ODECK ECHDO

.1 .. 2 .. 3 .. 4 .. 5 .. B .. T .. 8 .. 9 .. 10 .
s :

$ UNITS MUST BE CONSISTENT

S IN THIS PROBLEM, METERS. WATTS, AND DEGREES CELSIUS ARE USED
$

: .

$ DEFINE GRID POINTS

$

GRID 1 0. 0. o

GRID 2 . 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0. A 0.

GRID 6 .1 1 0.

GRID 7 .2 o 0.

GRI1D e .3 .1 0.

GRID 9 0. .2 0.

GRID 10 0. -1 G.

GRID 100 -.05 .05 0.

s

$ CONNECT GRID POINTS

g

CROD 10 100 10 2

CROD 20 100 9 6

cQuab2 30 200 1 2 6 5

cQuab2 40 200 2 3 7 6

cQuUADZ 50 200 3 4 8 7

$

$ DEFINE CROSS-SECTIONAL AREAS AND/OR TH._ KNESSES

$

PROD 100 1000 .001

PQUAD2 200 1000 .01

5

S DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS

$

MAT4 1000  200. 2.426+6 : ALUMINUM
s

$ DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’

5

CHEDY 60 300 LINE 1 5 +CONVEC
+CONVEC 100 100

FHBDY 300 3000 .314

MAT4 3000 200.

5

S DEFINE CONSTRAINTS

<

NPC 200 9 1 1. 5 1 -1.
Aarc 200 10 1 1. 1 1 -1,
g

$ DEFINE APPLIED LQADS

<

SLOAD 300 1 4. 2 8.

G-v1

PAGE

a
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NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1, 1976 NASTRAN 12/31/74 PAGE
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

INPUT BULK DATA DECK ECHO

I 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
SLOAD 300 3 8. 4 4.
SLOAD 300 5 4. 6 8.
SLOAD 300 7 8. 8 4

$

Qurkdemk b kwkk ot bR KA kT F R F Rk F ATk ke F Aok b bk Wk ko k b kk ok d T o o F ek ord ko kkF kRN ok kR Ak

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD
$
$
$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
$
SPC1 100 100
$
$ RADIATION BOUNDARY ELEMENTS
$
CHSDY 200 . 2000 AREA4 1 2 6 5
CHBDY 300 2000 AREA4 2 3 7 6
CHBDY 400 2000 AREA4 3 4 8 7
CHBDY 500 2000 AREA4 5 6 2 1
CHBDY 600 2000 AREA4 6 7 3 2
CHBDY 700 2000  AREA4 7 8 4 3
$
$ EMISSIVITY OF RADIATING ELEMENT
3$
PHBOY 2000 90
$
$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL
g
TEMP 400 100 300.
TEMPD 400 300.
$
$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
$
PARAM  TABS 273.15
PARANM  SIGMA  5.685E-8
PARAM  MAXIT 8
PARAM  EPSHT  .0001
s
$ DEFINITION OF THE RADIATION MATRIX
S ALL OF THE RADIATION GOES TO SPACE
$
RADLST 200 300 400 500 609 70
RADMTX 1 0. 0. 0. 0. 0. 0.
RADMTX 2 0. 0. 0. 0. 0.
RADMTX 3 0. 0. 0. 0.
RADMTX 4 0 o 0.
RADMTX 5 0 o
6 0

RADMTX
-

2



NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1, 1976 NASTRAN 12/31/74 PAGE
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

INPUT BULK DATA DECK ECHO

.. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10

XA AR AL LR R R A AR A R R R e L R A e I R e R a2l

$ THE FOLLOWING BULK DATA CARDS WERE 4DDED FOR THE TRANSIENT SOLUTION =-----=-o-
& THEY CONVERT PRGBLEM TWO TO PROBLEM THREE

$ NOTE THAT THE SPC1 SET WAS NOT SELECTED IN CASE CONTROL

$ NOTE THAT SPCF OUTFUT 1S NOT REQUESTED IN TRANSIENT

$ NOTE THAT THERMAL MASS WAS ADDED TO '‘MAT4’ CARD 1000

$ NOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT

$ NOTE THAT THE LOAD REQUEST IN CASE ZONTROL IS NOW A DLOAD REQUEST

$

$

$ TRAMSIENT SINGLE POINT CONSTRAINT METHGD

$ CONSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS

s

SELLS2 300 1.45 100 1

$LOAD 300 160 300.+5

$

S DEFINES A CONSTANT LOAD SET APPLIED FROM T=0. TO T=1.+6 SECONDS

$ :

TLOAD2 300 300 c. 1.46 0. 0. +TLY
+TLY 0. 0. Ry

% |

$ DEFINES THE NUMBER OF INCREMENTS, THE STEP SIZE AND THE PRINTOUT\FREQUENCY
S REFERENCED IN CASE CONTROL AS 'TSTEP-
$ EACH TIME STEP IS 30 SECONDS

3

TSTEP 500 45 30. 1

S

$ DEFINES A TEMPERATURE VECTOR --- REFERENCED IN CASE CONTROL AS 'IC’
S

TEMPD 600 300.

3

S-i;l’t-u))t'u'vlt*!*t;!*lll':rnrlW-v1:rlv'**i*vt'1*#7**Vt#,i'tijtli#*‘#*itt**t#tt*ttt*
$ TO CONVERT PROBLEW THREE TO PROSLEN FOURTEEN, A CELAS2 CARD AND AN SLOAD

$ CARD WSRE REMOVED BY CONVERSION TC CCMMENT CARDS (SEE ABOVE)., AND

$ A CDAMP2 CARD HAS BEEN ADDED TO REPLACE THEM BY APPLYING A LARGE THERMAL MASS
5 TO GRID POINT 100 TO FIX ITS TEMPERATURE. THE VALUE OF THE THERMAL MASS

S APPLIED IS ARBITRARY, BUT MUST BE MUCH LARGER THAN THAT APPLIED TO THE
$ OTHER GRID POINTS IN THE PROBLEM.
$ TO REDUCE THE OUTPUT VOLUME. THE ONLY QUTPUT REQUESTED IN THIS
$ RUN IS THERMAL=D
$
C

DaMP2 70 5.E+8 100 1
S

54*)1:1::1:*:‘*»*#))04#*#:.‘1!'!'!****#**!#*#*:ri#ﬂ*t#rkti"t**i’"’*t!#*t*#t#***iti'*t*#***
$ END OF BULK DATA #*xkadrrkhrdankbdrwrhr b bk drbbhachkbrhkherkrhrkhbrxakbnhkbhnkn
S‘w:n-"-4**:«:*&:-»vnv-t*wt!"?t*t**it*:txhtxrt-tt*-tti*t:z#t**#*thﬁttrt**tt-#ttttttii
3

ENDDATA

TOTAL COUNT= 150

L-P1

#x% |JSER INFORMATION MESSAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.
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17-
18-
19-
20-

1
CDAMP2
CHBDY
+~CONVEC
CHBDY
CHEDY
CHBDY
CHBDY
CHBDY
CHEDY
cQuUADZ
CQUAD2
cQuUAD2
CROD
CROD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
MAT4
MAT4
PC
MPC
PARAM
PARAM
PARAM
PARAM
PHBEDY
PHEDY
PQUAD2
PROD
RADLST
RADMT X
RADMTX
RADMTX
RADMTX
RADMTX
RLEMTX
SL0aD
SLOAD
SLOAD
SLDAD
5PCH
TEMP
TEMPD

NCN-LINEAR TRANSIENT PROBLEM
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

4C0
400

LARGE THERMAL MASS TO

o]

. 3
5.E+8
300
100
2000
2000
2000
2000
2000
2000
200
200
200
100
100

200.
200.

9

10

.0001

8
5.685E-8
273.15
3000

1000
1000
300

[eNeNoNoNoNe)

S NNW=200000C0O

W -
[aje)
[N o]

RTETD

4

100

LINE

AREA4
AREA4
AREA4
AREA4
AREA4
AREA4

e s OO WRN
WA= (o]

[ T

.05
.426+6

.314

.01
.001
400

0OQOoO0O0
OQO0OO0Q0

W hobdH

100
300.

-

oo hN

QOO0 ONDdDWNJOTAWN

ooocow
[sNeNoNaNa)

BULK
S

5
2
3
4
(5}
7
8
6
7
8

0

o]

0

]

0OQ000O00CO00N0O0
[=NeNeoNoRoloReRoRoNo e

ooCco,
0000

Hor®d

JANUARY 1. 1976 NASTRAN 12/31/74 PAGE

DAaTaA ECHO

6 .. 7 .. 8 .. g .. 10

+CONVEC

6 5

7 6

8 7

2 1

3 2

4 3

S

5]

7
ALUMINUM

1 -1

1 -1

700

0.0 0.0

0.0
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NON-LINEAR TRANSIEMT PROELEM
CCNSTRAIN A GRID PCINT TO A FIXED TEMPERATURE

CARD

COUNT
52-
53-
54-
55-

. 1
TEMPD
TLOAD2
+TL1
TSTEP
ENDDATA

600

300

500

30.

D

LARGE THERMAL MASS TO

BULK

JANUARY

DATA

1, 1978

ECHO

NASTRAN 12/31/74

.0

10

+TL1
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NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

NASTRAN SOURCE PROGSRAM COMPI LATION
DMAP-DMAP INSTRUCTICN
NO.

%% USER WARNING MESSAGE 54,
PARAMETER NAMED EPSHT NOT REFERENCED

*** UUSER WARNING MESSAGE 54,
PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM*~

*=¥* USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE
w4x USER INFORMATION MESSAGE

**4+ USER INFORMATION MESSAGE 3023, B
C
R

U non
MO W
|

#*% USER INFORMATION MESSAGE 3027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

*¥*x USER INFORMATION MISSAGE 2028,

B = S SEBAR = 5
C = 3 CBAR = 1
R = 8

*** USER INFORMATION MISSLGE 3027, UNSYMMETRIC REAL DECOMPOSITION TIME ESTIMATE I

i

1, 1976 NASTRAN 12/31/74

. 6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99

O SECONDS.

0 SECONDS.

PAGE

9
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NON-LINEAR TRANSIEHT PRCBLEWM ...
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

POINT-ID am

TIME

.0

.0000C0oE
.000000E
.0D00COE
.2000C0E
.5000C0CE
.800000E
. 1000C0E
.400CC0E
. 700000E
. 000000t
,2000CCE
.6000GCE
. 90000 E
.200000E
.50000CE
.600000E
. 1000C0E
. 400000E
. 7030G0E
.000000E
. 3000CGE
.60000GE
.90J000E
. 2000C0OE
.500000E
.8000C0E
. 1030C0E
.400000¢E
. 700000€
.0000CCE
.300000E
.600000E
.900000E
.020000E
.050000E
.0800GOE
.110000¢E
.140000E
. 1700C00¢€
.200000E
.230000E
.260000E
.220000E
.32000CE
.350000E

01

01
02
02
02
02
02
02
02
G2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
03
03
03
03
03
03
03
03
03
03
03
03

TYPE

hhnununmuntununuoninnunonuoouunuunonuuunuononounoeuonntouOLuOLOnOOnnm

(SR SECR SR LESESESECESESESESENELECENESESESENELECEVELRSNESENELELE SECESESENENEVECNCECECE SIS VIS I K]

VALUE

.0CJ0GOE
.SB484GE
.5389980€
.BZE442E
LG10233E
.9C1837E
.E53208E

B72021E

.858211¢
.847€64L
.8637268¢E
.827922¢
.Bi9SU6E
811
.BOE227TE
L7¢9160E
.763718E
. 7TEEBAOE
.7834965E
. 7E0542E
.777024E
.773857E
.771035E
.TE89C6E
.768218E
.764172E
.782339E
.760691E
.759214¢
.TE7885¢
.726694¢€
. 7358258
.754663¢
.753799¢E
.752022E
.752327E
.721693E
.751138E
.750632E
.750178E
.74397¢8E
.749402E
L759G72E
.748774E
.748508E
. 748267E

50E

LARGE THERMAL MASS TO

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN '12/31/74

PAGE

10
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NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 11
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

.0

POINT-ID = 2
TEMPERATURE VECTOR
TIME TYPE VALUE

s 3.0000C0OE 02
.00D000E 01 S 2.973813E 02
.G0000Q0E 0! S 2.927502E 02
.0CJ000E Ot S 2.E€840¢4E 02
.200000E ©2 S 2.844219E 02
.B0D0C0E 02 S 2.807952E 02
. 800000k 02 § 2.775146E O
.100000E 02 S 2.745568E C
.402000E 02 S 2.718953E 02
.700000E 02 S 2.695037E 02
.00300CE 02 S 2.673567E 02
.302000E 02 S 2.654504E 02
.B00000E 02 S 2.637C23E 02
.9C0000E 02 S 2.€21541€ 02
.200000& 02 S 2.6G7656E 02
.5020C0E 02 S 2.%75210E 02
.80000CE 02 s 2.584033E 02
.1GJ000E 02 s 2.573050E 02
.400000E 02 5 2.565083E 02
.702000E 02 S 2.527045E 02
.00200CE 02 S 2.549837E 02
.3C0000E 02 S 2 543372E 02
.600000E 02 S 2.827573E 02
.900000E 02 S 2.522370E 02
.200000E 02 5 2.527702E 02
.50000CE 02 S 2.523514& 02
.8CJ0C0OE 02 s 2.519754E 02
.100000E 02 S 2.516379E 02
.400000E 02 S 2.513350E 02
.700000E 02 S 2.510830€ 02
.000000E 02 S 2.5CB138E 02
.300000& 02 S 2.505995E 02
.600000E 02 S 2.504025€E 02
.900000E 02 S 2.5022256E 02
.02000GE 03 S 2.5C0867E 02
.0500C0E 03 S 2.4992239E 02
.0800G0E 03 S 2.4<7953E 02
.1100C0E ©3 S 2.496803E 02
.1450C0E 03 S 2.493768E 02
.1700C0& 03 S 2.494837E 02
.20000CE 03 S 2.443001E 02
.230000E 03 S 2.4903250E 02
.26000CE 03 S 2.402574E 02
.2900C0E C3 S 2.4518678 02
.3200CCE 03 S 2.491422E 02
.350000€ 03 S 2.490932E 02
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NON- LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TC JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 12
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

.0

POINT-ID = 3
TEMPERATURE VECTOR
TIME TYPE VALUE

s 3.6C0000E 02
.000000E Ot S 2.942329E 02
.00N00CE Of S 2.847380E 02
.0020C0E 01 5 2.767437E 02
.200000E 02 S 2.65B711E 02
,500000E 02 S 2.6Z83923E 02
.B0J000E 02 S 2.5E5331E 02
. 10000CE 0Oz S 2.540391E 02
.40000CE 02 S 2.495606E 02
.70000GCE 02 S 2.4€3456E 02
.000000E 0©2 S 2.431343E 02
.300000€ 02 S 2.202764E 02
.GO00C0OE 02 § 2.2377292€ 02
.900000E 02 S 2.353560E 02
,200000E 02 S 2.234251€E 02
.5000CGE 02 s 2.316082E 02
.BGOOOGE 02 S 2.2%83<2E C2
.1000C0E 02 S 2.2852628 02
.4C0000E 02 S 2.272257€ 02
.7000GOE 02 S 2.260573E 02
.CO0000E 02 S 2.25C096E 02
.300000E 02 S 2.2407008 02
.6000C0E 02 S 2.232269E 02
.90000C0E 02 S 2.224703E 02
.200C00E 02 s 2.2173912E 02
.5C00GCE 02 s 2.211314E 02
.B00JCCE C2 S 2.236339z 02
.100000E 02 S 2.201422€ G2
.AGCIOCCE 02 5 2.127005E 02
.7C00CCE 02 S 2.1593038E 02
.0C0000E 02 s 2.1B9474E 02
.3C00C0E C2 S 2.186272E 02
.600005E 02 S 2.1833968 02
.GT0SCCE 02 S 2.186811E Q2
.G2C050E 03 S 2.1784€8E 02
.0500CCE 03 S 2.178401E 02
.0800G0E 03 S 2.1755253E 02
. 1100008 03 $ 2.1725508 02
. 140000E 03 S 2.171325E 02
.17C0COF 03 S 2.168983E 02
.2C00COE 03 S 2.1687420E 02
.230000E G3 s 2.1676€40L C2
.260000E 03 S 2.1EB851E 02
.2%0000E& Q3 S 2.163762E 02
.320000E 03 s 2.1635548 02
.350000E 03 S 2.1€4245E 02
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NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1. 19786 NASTRAN 12/31/74 PAGE 13
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

POINT-ID = 4
TEMPERATURE VECTOR
TIME TYPE VALUE
.0 S 3.000000E 02
.000000E 01 S 2.939604E 02
.000000E 01 S 2.838946E 02
.0000COE 01 S 2.746729E 02
.200000E 02 S 2.668035E 02
.500000E 02 S 2.599418E 02
.800000E 02 S 2.539440E 02
.10C000E 02 S 2.486829E 02
.40000CE 02 S 2.430515E 02
.700000E 02 S 2.339627€ C2
.00000GE 02 S 2.363417E 02
.3000C0OE 02 S 2.331274E 02
.6000Q0E 02 S 2.3026G85E 02
. 9000030k 02 S 2.277213E 02
.200000E 02 S 2.254484E 02
.5000CCE 02 S 2.234181E 02
.8000CCE 02 S 2.216025E 02
.100000E 02 S 2.129775E 02
.400000E 02 S 2.185221E 02
.70000GE 02 s 2.172180E 02
.000000E 02 B 2.160487E 02
.300000E 02 S 2.1500C0E 02
.60000CE 02 S 2.150591E 02
.9CI000E 02 5 2.122136E 02
.200000E 02 S 2.124564E 02
.500000E 02 S 2.117757€ 02
.807CCOE 02 S 2.111643E 02
.100000E 02 S 2.166151E D2
.4000GCE 02 S 2.101221E 02
.700000E 02 S 2.095790E 02
.000000E 02 S 2.092809E 02
. 3000C0E 02 s 2.089232E 02
.600000E 02 S 2.CE6018E 02
.900000E 02 S 2.083130E 02
.029000E 03 S 2.080534E 02
.050000€ 03 S 2.078201E 02
.080000E 03 S 2.076105E 02
.110000E 03 S 2.074220€ 02
.149000E 03 S 2.072528E 02
.170000E 03 s 2.071006E 02
.20000CGE 03 S 2.069637E 02
.23D000E 03 S 2.088408E 02
.260000E 03 S 2.087302E 02
.290000E 03 S 2.066308E 02
.320000E 03 S 2.065414E 02
.350000E 03 S 2.064612E 02
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NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 14
CONSTRAIN A GRID POINT 70 A FIXED TEMPERATURE

POINT-1D = 5
TEMPERATURE VECTOR
TiMe TYPE VALUE
.0 S 3.020000E 02
.000000E 01 S 2.984851E €2
.0CJ000E 01 S 2.959920€ G2
.0CJ20CCE 01 S 2.958442£ 02
.203002E 02 S 2.919233E 02
.S000C0E €2 S 2.5018S7E 02
.80I0CGCGE 02 3 2.E%B8208E 02
.1GI000E 02 S 2.872021E G2
.400000E 02 S 2.859211€ 02
.7CO0COE 02 S 2.837€81E 02
.0000CCOE 02 S 2.837266E 02
.3000C0E 02 S 2.827920E 02
.€G30C0E 02 3 2.819%24E 02
.202000E G2 S 2.8119878 02
.2C2046E 02 S 2.8%5225E 02
.502000E 02 S 2.793150E 02
.80J0C0OE 02 S 2.753718E 02
. 1000COE 02 S 2.7686430E 02
.40J2000E 02 S 2.785465E 02
.700000E 02 s 2.780542E 02
.0G200CE 02 S 2.777021€E 02
.30J000E 02 S 2.773867E 02
.6020CCE O2 s 2.771025E C2
.9030C0E 02 s 2.768496€ 02
. 200000t 02 S 2.7€5218E 02
.5000C0E 02 S 2.7£3175¢8 02
.800000E 02 S 2.762339E 02
.10000CE 02 S 2.76N691E 02
.40000GE 02 S 2.759214E 02
.7000C0OE 02 S 2.75788B5E 02
,QCODOCE D2 S 2.75%8694E 02
.300000E 02 S 2.755625E 02
.600000E 02 S 2.754E63E 02
.900000E 02 S 2.753799E 02
.0220C0E 03 s 2.753022€ 02
.050000E 03 S 2.752327E 02
.080000Et 02 S 2.7516G5GE 02
.110000E 03 S 2.751138E 02
.1400C0E 03 S 2.750632E 02
.1700C0E 03 s 2.750178E 02
.200000E 03 S 2.743771E 02
.230000E 03 S 2.749402E 02
.260000E 03 S 2.748072E 02
.290000E 03 S 2.748774E 02
.320000€ 03 S 2.748508E 02
.3500C0E 03 S 2.748287€ 02
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NON-LINEAR TRANSIENT PROBLEM ... LARGE THERMAL MASS TO JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 15
CONSTRAIN A GRID POINT TC A FIXED TEMPERATURE

.0

POINT-ID = <]
TEMPERATURE VECTOR
TIME TYPE VALUE

S 3.00C000E 02
.0000CUE 01 S 2.973813E 02
.0090000E 01 S 2.9275G2E 02
.COQ000E 01 S 2.884094E 02
.200000E 02 S 2.B44219E 02
.5000C0E 02 S 2.807952E 02
.80000CGE 02 S 2.775146E 02
. 100000E 02 s 2.745569E 02
.4QJ000E 02 S 2.718953E 02
.700000E 02 S 2.8695037E 02
.00000CE 02 S 2.673567E 02
.300000E 02 S 2.854304E 02
.B000C0E 02 S 2.837029E 02
.9000C0E 02 S 2.621541E 02
.2000C0E 02 S 2.EC7656E 02
.5000C0E 02 S 2.595210E 02
.800000E 02 S 2.2B4C53E €2
. 1000008 02 S 2.574050E 02
.400000E 02 s 2.565083E 02
.700000E 02 S 2.557045E 02
.0000CQOE 02 s 2.5498527E 02
.3C000CE 02 S 2.543372E 02
.600000E 02 S 2.527573E 02
.900000E 02 g 2.532370E 02
. 2C000CE 02 S 2.527702E G2
.5000C0E 02 S 2.523513E 02
.8006C0E C2 S 2.519755E 02
.100C00E 02 S 2.516380E 02
.400000E 02 S 2.513350E 02
.70000GE 02 S 2.510630E 02
.0000COE 02 S 2.508188E 02
.3C00C0OE 02 S 2.505%995E 02
.6000C0E 02 S 2.5040255 02
.9000C0E 02 S 2.502256E 02
.020000E 03 S 2.500€67E 02
. 050000k 02 S 2.49923%8E 02
.080000E 03 S 2.497956E 02
.110000E 03 S 2.496803E 02
.140000E 03 S 2.495768E C2
.170000E 03 S 2.494838E 02
.2000C0OE 03 s 2.4%4001E 02
.2200C0E 03 S 2.493250E 02
.2600C0E 03 S 2.492575E 02
.280000E 03 S 2.491968E 02
.3200C0E 03 S 2.491422E 02
.350000€ 03. S 2.490931E 02
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NOW-LINEAR TRANSIENT PROBLEM ... LARGCE THERMAL MASS TO JANUARY 1,, 1976 NASTRAN 12/31/74 PAGE 16
CONSTRAIN A GRID POINT TO & FIXED TEMPERATURE

POINT-ID = 7
TEMPERATURE VECTOR
TIME TYPE VALUE
0.0 3.000000E 02
3.000000E 01 .€42332E 02
6.000000E Ot ,847323E 02
9.0C000C0E 01 .767437€ 02
1.200C00E 02 .698711E 02
1.500000E 02 .638926E 02
1.8500000E G2 .5846531E 02
2.1000G0E 02 .54039CE 02
2.4006000E 02 .499€07E 02
2.7000CCE 02 .462457E 02
3.00000CE 02 .4C21344E 02
3.3062000E 02 .402766E 02
3.600000E 02 .377253E 02
3.9000CCE 02 .354550E 02
4.20C0C0E 02 .234252€ 02
4.500000E 02 .3150%4E C2
.4.8000Q0E 02 .239843E 02
5.1000C0t 02 .2E5253E 02
5.4000C0E 02 .272258E 02
5.7000CCE ©2 .260574E 02
6.0000C0E 02 .2E0098E 02

6.3C00000E ©2 .2407C1E 02

nnuvuouuunuuuLnOVMBLLBLVOLLOLOnOODODLOBNnuOoLLOLOVOMLnOnLunnnonunonanonn
RNDRONOMRONROPRODOMRONONOMOMROODODODONNMRORNRORODROONNOROOONRODOODOOMNNNONONRODMNMRNRONRNDRONDROND

©.600000E 02 .232270E 02
6.9CJ000E 02 24703 02
7.2000C0z 02 L217¢212E 02
7.50000CE 02 .211814E 02
7.802000E G2 .206340E 02
8.1000COE 02 C1422E 02
£.4GJ000E 02 .18700CGE 02
8.702000E 02 .15303%E 02
9.00G2000E 02 .182476E 02
9.300C00E 02 .186273E 02
9.6000C3E 02 .1B3397E 02
9.909000& 02 .160812E 02
1.02030008 03 17023898 02
1.057000E 02 L17¢402E G2
1.0800C0E C2 ,174526E 02
1.112030E 02 .172840E 02
1.14000CE 03 .171326E 02
1.170000% C3 .
1.20000CE 03

1.2320C3E G2

1.2650C0E 03 .150652E 02
1.290000E 03 L185762E 02
1.320000E 3 .165964E 02
1.3800C0E 03 .164246E 02
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NON-LINEAR TRANSIENT PROBLEM .
CONSTRAIN A GRID POINT TO A FIXED TEMPERATURE

POINT-10

TIME

.0

.00)J000E
.00N00GE
.0092000¢E
.20000C0E
.500000¢€
.800000E
. 100000€
.4000C0E
. 700000E
.C0Q000E
. 309000E
.603000E
. 900000E
. 200000E
.500000E
.802000E
.103000E
.400000E
. 70J0000E
.003000E
. 3000CCE
.800000E
. 9020C0E
.2C000GE
.500000E
.802000€E
. 100000E
.4000C0E
.700000E
.00000%€E
. 3C0C00E
.600000¢E
. 9G00C0E
.020000E
.0EC000E
.0800Q0¢€
.110000E
. 1400C0OE
. 1700C0E
.200000E
.230000&
.260000E
. 280000¢E
.320000€
.350000E

01
01
01

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
g2
o2
02
02
nz2
03
03
a3
03
03
03
03
03
03
03
03
03

TYPE

DOV NDOAANNVBANDANDALNNNRVNNLLOBOOVNLGOLOBGNnNnGnn

NDORNRODONORODRODRORPDRONRNRNRORONODNNNDRONRDRRONRONNLBDOLODODNMDORONNDONDRNROODRODDNORODW

VALUE

.CCOOO0E
.9396067¢E
.826948¢E
.746731E
.€LB037E
.599419E
.539441E
.485829E
.440520E
.399627E
.263417E
.33127SE
.202686E
.277214E
.254486E
.234182E
.216027E
.199777E
. 185223E
.172180E
.160488E
.150001E
.140592€E
.132146E
.124564E
LH17757E
.117544E
.106153¢€
. 1G1221E
.09G791E
.092810E
.089233E
.CG8s5020t
.083131E
.0BOS35E
.078203E
.0756106E
.074221E
.072529¢€
.071007¢E
.0B9639E
.068409E
.067304€
.066310E
.065415E
.064614E

02
02
02
02
02
02
02
02
02
02
c2
02
02
02
02
02
02
02
02
02
02
02
c2

02

02
02
02
02
02
02
Q2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

LARGE THERMAL MASS TO

TEMPERATURE

JANUARY

VECTOR

1,

1276

NASTRAN 12/31/74

PAGE

17
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NON-LINEAR TRAMSIEMNT PROBLEM ..., LARGE THERMAL MASS TO JANUARY 1, 1876 NASTRAN 12/31/74 PAGE 18
CONSTRAIN A GRID POINT 7O A FIXED TEMPERATURE

POINT-ID = 100
TEMPERATURE VECTOR
TIME TYPE VALUE
0 S 3.0CO0UOE 02
.000000E Ot S 2.9904C5E 02
.0000C0OE 01 s 2.9596350E 02
.000000E Of S 2.899965E 02
.200000E 02 S 2.9¢9980€ 02
.5000C0E C2 S 2.¢39976E 02
.802005E G2 S 2.5929718 02
. 100000k 02 S 2.9%96Goe &
.400000E 02 S 2.959961E G2
.7027000€ 02 S 2.959955E 02
.000000E 02 S 2.5999518 02
.3000C0E 02 S 2.239946E C2Z
.GOOOCOE 02 s 2.999942E 02
.S0000CE 02 S 2.9%9341E 02
.20000¢cE C2 S 2.5v993%9E 02
.500C0CE G2 s 2.99589378 02
.B000CGCE 02 S 2.959924E 02
. 1000C0E 02 S 2.999932E 02
.400000E 02 S 2.999G29E 02
.70000CE 02 S 2.59v927E 02
.00G0O0CE 02 S 2.999924E 02
.300000E 02 S 2.9%93922E 02
.6000C0E 02 S 2.9%99979E 02
.90COCOE 02 s 2.9%9817E 02
.200000E 02 S 2.939915E C2
.500000E 02 ] 2.939912E8 02
.600000E 02 S 2.993910E 02
.100000E 02 S 2.9593507€ 02
.4C0000E 02 S 2.999905E 02
.7C0000E €2 S 2.9629022 02
.0C00C0E 02 S 2.9574%008 02
.3000G0E 02 S 2.99%93978 02
.6000C0E 02 S 2.959L355E 02
.9C0N000E 02 S 2.949633E J2
.0200C0E 03 S 2.999830E C2
.0500C0E 03 S 2.939888¢ 02
.0B0CC0OE 03 s 2.959€85& 02
.110000E 03 s 2.989483t 02
.140000E 03 S 2.999630E 02
.17C000E 03 S 2.954878E 02
.200000E 03 S 2.993675E 02
.230000E 03 S 2.959¢738 02
.260000E 03 5 2.999871E 02
.290000E 03 S 2.593€868% 02
.320000E 03 s 2.959866E 02
.350000E 03 S 2.999863E 02
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NASTRAN LOADED AT LOCATION 185F20

TIME TO GO = 59 CPU sEC.

HEDRNNNONN = 2 =2 =200

22

LAST LINK DID NOT USE

QUGBS DdDLDLDA

53

LAST LINK DID NOT USE

gyl g

61

LAST LINK DID NOT USE

o2}

[NON N RNONO]

[oRON Nl

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CFU-SEC.
CPU-SEC.
CPU-SEC.

¢PU-SEC.

CPU-SEC.
1/0 SEC.

CPU-SEC,
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC,
CPU-5EC.
CPU-SEC.
CPU-5EC.
CPU-SEC.
1/0 SEC.

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

AT M L N N
ALbO MmO n b

e

a e

94
94
98
S8
99
101
101

102
162
103
104

. 238 1/0 SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

-ELAPSED-SEC.

LAPSED-SEC.
ELLFPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
E_AFSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELLFSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELARPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELLPSED-SEC.

ELAFSED-SEC.
ELAPSCED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

40016 BYTES OF OPEN CORE

XSFA
XSFA

82788 BYTES OF OPEN CORE

27
27
30
30

64268 BYTES OF OPEN CORE

35
5DCO
50CO
FBS
FBS
MPYA

MPYA
TRAN
TRAN
MPYA

IFP
IFP

END
LINKNSO2 ---

LINK END ---

GP1 BEGN
GP1 END
GP2 BEGN
GP2 END
PLTSET BEGN
PLTSET END
PRTMSG BEGN
PRTMSG END
SETVAL BEGN
SETVAL END

METHOD 2 NT . NBR PASSES

GP3 BEGN
GP3 END
TA1 BEGN
TA1 END
LINKNSO3 ---
LINK END ---
SMA1 BEGN
SMA1 END
Sma2 BEGN
SMA2 END
LINKNSOS ---
LINK END ---
RMG BEGN
MP

MP

D

D

FOSE

POSE

D

0.0
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6 CPU-SEC.

7 CFU-SEC.

7 CPU-SEC.

77 1/0 SEC.
LAST LINK DID NOT USE

7 CPu-sSEC.

7 CPU-SEC.

7 CFU-SEC.

7 CPU-SEC.

7 CPuU-SEC.

7 CPU-SEC.

85 I/0 SEC.
LAST LINK DID NOT USE

7 CPU-SEC.

7 CPU-SEC.

7 CPU-SEC.

7 CPU-SEC.

89 I/0 SEC.
LAST LINK DID NOT USE

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

NN NN~

CPUL-SEC.
CPU-SEC.

w W

3 CPU-SEC.
8 CPU-SEC.

8 CPU-SEC.
8 CPU-SEC.

9 CPU-SEC.
9 CPU-SEC.

9 CPU-SEC.
9 CPU-SEC.

9 CPU-SEC.
9 CPU-SEC.

10 CPU-SEC.
10 CPU-SEC.

10 CPU-SEC.
10 CFU-SEC.

10 CFU-SEC.

10 CPU-SEC.

10 CPL-5EC.

t1 CPU-5EC.

11 CPU-5EC.

111 I/0 SEC.
LAST LINK DID NOT USE

11 CPU-SEC.

11 CFU-SEC.

11 CPU-SEC,

11 CPL-LEC.

120 1/0 SEC.
LAST LINK DID NOT USE

11 CPU-5EC.

105 ELAPSED-SEC.
0 ELAPSEL-SEC.
108 ELAPSED-SEC.

72523 BYTES GF
ELAPSED-SEC.
ELAFSED-SEC.
ELAFPSEC-SEC.
ELARSED-SEC.
ELAZPSED-SEC.
ELAPSED-SEC.

NN OGN

147034 BYTES OF
121 ELAPSED-SEC.
12t ELAPSED-SEC.
121 ELLPSED-CEC.
123 ELAPSED-SEC.

115664 BYTES OF
1256 ELAFSED-SEC.
125 ELAPSEC-5EC.
129 ELAPSED-SEC.
129 ELAPSED-SEC.
131 ELAPSED-SEC.

132 ELAFSED-SEC.
132 ELAPSED-SEC.

154 ELAPSEDR-SEC.
134 ELAPSED-SEC,

135 ELAPSED-SEC.
137 ELAPSED-SEC.

139 ELAPSED-SEC.
139 ELAFSED-SEC.

140 E
140 E\

142 ELAPSED-SEC.
145 ELAPSED-SEC.

146
146

143 ELLFSED-SEC.
150 ELAPSED-SEC.

191 ELAPSED-SEC
157 EL2FSED-SEC
152 ELAPSED-SEC
154 ELAPSED-SEC
154 ELLMSED-SEC.
102132 BYTES OF
1656 ELLFSED-SEC
1656 ELAPSED-SEC
162 ELAFRSED-SEC
165 ELAPSED-SEC

116416 SYTES OF
169 ELAPSED-SEC.

MPYA
35

CPEN CORE
40
40
46
48

OPEN CORE
47
a7

OPEN CORE
51
51
53
MPYA

NMPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
P A

MPYA
MPYA

MPYA
RPYA

MPYA
MPYA

MPYA
MPYA

MPYA
53

XSFA
XSFA

75
75

QPEN CORE

METHOD 2 NT.NBR PASSES

D
RMG
LINKNSO4

LINK END
GP4
GP4
GPSP
GPSP
LINKNS14

LINK END
GFP
OFP
LINKNSO4

LINK END
MCE1
MCE1
MCE2

D

METHOD 2
D

D-
METHOD 2
D

D

METHOD 2
D

D

METHOD 2
D

D

METHOD 2
D

D

METHOD 2
D

D

METHOD 2
D

D

METHOD 2
D

D

METHOD 2
b

MCE2

LINKNSOB

LINK END
DFD
DPD
LINKNS10

LINK END

END

BEGN
END
BEGN
END

BEGN
END

BEGN

END

BEGN

NT.NBR

T .NER

T .NBR

NT .NBR

T .NBR

T .NBR

NT.NBR

T .NBR

T .NBR

END

BEGN
END

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

1,EST.

1.EST.

1.EST.

1.EST.

1.EST.

1,EST.

1.EST.

1.EST.

1,EST.

1,EST.

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

0.0
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11 CPU-SEC.

169 ELAPSED-SEC. 81
11 CPU-SEC. 169 ELAPSED-SEC. 81
11 CPU-SEC. 170 ELAFRSED-SEC. 83
11 CPU-SEC. 170 ELAPSED-SEC. 83
1Y CPU-SEC. 171 ELAFSED-SEC. XSFA
11 CPU-SEC. 172 ELAPSED-SEC. XSFA
11 CPU-SEC. 172 ELAPSED-SEC. 88
11 CPU-SEC. 174 ELAFSED-SEC. 88
11 CPU-SEC. 75 ELAFSED-SEC. .-
127 1/0 SEC.

LAST LINK DID NGT USE 117064 BYTES OF OPEN CORE
11 CPU-SEC. “78 ELAFSED-SEC. R
11 CPU-SEC. 178 ELAP3ED-SEC. 92
12 CPU-SEC. 168 ELAPSED-SEC. MPYA
12 CPU-SEC. 189 ELAPSED-SEC. MPYA

2 CPU-SEC. 190 ELAPSED-SEC. MPYA
12 CPU-SEC. 191 ELAPSED-SEC. NMPYA
12 CPU-SEC. 191 ELAPSED-SEC. NMPYA
12 CPU-SEC. 192 ELAPSED-SEC. MPYA
12 CPU-SEC. 193 ELAPSED-SEC. MPYA
13 CPU-SEC. 194 ELAPSED-SEC. MPYA
13 CPU-SEC. 194 ELADSED-SEC. 92
13 CPY-SEC. 195 ELAPSED-SEC. ...

142 1/0 SEC.
LAST LINK DID NOT USE

13 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

202 1/0 SEC.
LAST LINK DID NGT USE

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

15 CPU-SEC.

16 CPU-SEC.

16 CPU-SEC.

212 1/0 SEC.
LAST LINK DID NOT USE

16 CPU-SEC.

16 CPU-SEC.

18 CPU-SEC.

16 CPU-SEC.

215 170 SEC.
LAST LINK DID NOT SE

16 CPU-SEC.

16 CPL-SEC.

16 CPU-SEC.

16 CPU-SEC.

222 1/0 SEC.
LAST LINK DID NOT USE

107
1097
200
201
261
261

2867
267
269
269
270
270
271
271
271
272
275
275

58180 BYTES

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELARSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

65288 BYTES

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELLPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.,

OF OPEN CORE
97
DECO
DECO
97

OF OPEN CORE
99

99

111
111
XSFA
XSFA
118
MPYA

MPYA
115

115096 BYTES OF OPEN CORE

279 ELAFSED-SEC. ----
279 ELAPSED-SEC. 118
282 ELAPSED-SEC. 118

283 ELAPSED-SEC.

114512 BYTES OF OPEN CORE
288 ELAPSED-SEC. -
286 ELAPSED-SEC. 120
288 ELAPSED-SEC. 120

238 ELAPSED-3EC.

66428 BYTES OF OPEN CORE

MTRXIN BEGN
MTRXIN END
PARAM BEGN
PARAM END

GKAD BEGN
GKAD END
LUINKNSO5 ---

LINK END ---
TRLG BEGN

D
METHOD 2 T ,NBR PASSES

D

D
METHOD 2 NT ,NBR PASSES

D
D

METHOD 2 NT _ NBR PASSES

D
D

METHOD 2 NT,NBR PASSES

0
TRLG END
LINKNS1Y ---

LINK END ---
TRHT BEGN
MP
MP
TRHT END
LINKNS12 ---

LINK END ---
VDR BEGN
VDR END
PARAM BEGN
PARAM END

METHOD 2 NT,NBR PASSES

SDR1 BEGN
D
D
SDR1 END
LINKNSO8 ---

LINK END ---
PLTTRAN BEGN
PLTTRAN END

LINKNS13 ---

LINK END ---
SDR2 BEGN
SDR2 END
LINKNS14 ---

n

1,EST.

1,EST.

1,EST.

1,EST.

1,EST.

TIME

TIME

TIME

TIME

TIME
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17 CPU-SEC.
17 CPy-SEC.
17 CPU-SEC.
17 CPU-TEC.
18 CPU-5SEC.
18 CPU-SEC.
18 CPU-SEC.
t8 CFU-SEC.
232 1/0 SEC.
LAST LINK DID NOT
18 CPU-5EC.
18 CPU-SEC.
18 CPU-SEC.
18 CPU-S5EC.

USE

«
.

WWLWLWWWN K
[CRSNAN e Nalis Bl
aryl Ul s i W

ELAFSED-5EC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSEC-SEC.
ELLFSED-SEC.
ELLPSED-SE

ELAFSED-SEC.
ELAPSED-SEC.

-~-- LINK END ---
121 SDR3 BEGN
121 SDR3 END
123 OFP BEGN
123 OFP END

130 XYTRAN BEGN
130 XYTRAN END
---~ LINKNSO2 ---

114C% BYTES CF OPEN CORE

Leg
348
348
349

ELLESED-SEC.
gL AFSED-SEC.
ELAFSED-SEC.

234 1/0 SEC.
LAST LINK DID NOT

USE

9

AMOUNT OF OPEN CORE NOT U

~+-- LINK END ---
132 XYPLGT BEGN
132 XYPLOT END
138 EXIT BEGN

ELAPSED-SEC.
7222 BYTES OF OPEN CORE
SEC = 11K BYTES
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JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

NASTRAN EXECUTIVE CONTRZOCL DECK ECHO

S

R e LA L e P P A Y]
$ START OF EXECUTIVE CONTROL %A« %% ok wok ko sk & S ok ook 0ok 7 ok o8 K o008 % ok 0ok or K sk ok o ok ok o o okok ok Rk o b o
R R O L L L T L TS TR TR ]
$

ID CLASS PROBLEM FIFTEEN., C.E. JACKSON

3

$ MAXINMUM CPU TIME LLLOWED FOR THE JOB

3

TIME 10

3

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

$

APP HEAT

S

& THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED

]

SOL 9

3

$ REGUEST FOR DIAGNOUSTIC WHICH PRINTS OUT CONVERGENCE_CRITERIA

$ PRODUCES OUTPUT OHLY FOR SOL 3

3

DIAG 18

CEND
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NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY 1. 1976 NASTRAN 12/31/74

CARD
COUNT

WO U HWwN

10

CASE CONTROL DECK ECHO

$
$*¥k*‘1ﬁ**!****?*‘*t**iiiv!l**#****l‘*'*tvii*!i'?*#*t**t**!***#*##lil#*i#*ttt*‘it
$ END OF EXECUTIVE CONTROL --- START CASE CONTROL #s#é#kurxtdsxphetrassnstsknss

sﬁk#vv»*!x-i*!t**‘!**r’ln***ii"'*****¥*¥*.**i*it*t*xt#*t*v*!*t#ii*‘*‘*?"******‘
$

TITLE= NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE E

$

$ SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
3

LINE=51

$

¢ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$

ECHO=BOTH

3

$ SELECT THE MPC AND LOAD SETS TO BE USEC IN THIS SOLUTION

$ NOTE THAT NO SPC SET IS SELECTED. AND THAT DLOAD HAS REPLACED LOAD.

S

MPC=200
CLOAD=300
$

$ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
¢ THE SELECTION OF THIS SET IS OPTIONAL FOR SOL 9. BUT SHOULD BE MADE IF

S THE FINAL TEMPERATURE IS SEVERAL HUNDRED DEGREES DIFFERENT FROM THE

$ IC VECTOR. AND RADIATIVE INTERCHANGES ARE INCLUDED.

S

TEMP(MATERIAL)=400

3 .

$ SELECT THE STEP SIZE. NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY

$

TSTER=500

$

$ SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.

$

1C=600

$

$ SELECT OUTPUT DESIRED

$

OUTPUT

$

$ DEFINE A GROUP OF GRID POINTS TO BE REFERENCED BY AN OUTPUT REQUEST

$

SET 5 = 1,2,3,4,.5.6.7,8,100

$

$ REFERENCE A PREVIOUSLY DEFINED GROUP OF GRID POINTS

3

THERMAL=S
$

$tr*wr-*ith*t*:*w—**:wtq-#**n*mrw***it*~~ii**:rtnt*r**r*t*tt*tt#tidittt*lt*u*t*

$ END CASE CONTROL --- START BULK DATA #¥¥wxmbwtwashkonrbmwmnudyudqrbmbihihrnxhrsrsn

PAGE
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NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY 1, 1976 NASTRAN 12/31/74 -

CARD
COUNT
52

53

54

CASE CONTROL DECK ECHDO

[ R R P R AT )]

S
EEGIN BULK

PAGE

3
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NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY 1, 1976 NASTRAN 12/31/74

INPUT BULK DATA DECK ECHDO

. 1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10
$

$ UNITS MUST BE CONSISTENT

S IN THIS PROBLEM, METERS. WATTS, AND DEGREES CELSIUS ARE USED
$

$

$ DEFINE GRID POINTS

$

GRID 1 0. 0. 0.

GRID 2 1 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0. 1 0.

GRID o A 1 0.

GRID 7 .2 A 0.

GRID 8 .3 1 0.

GR1D 9 0. .2 C.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

$

S CONNECT GRID POINTS

$

CROD 10 100 10 2

CROD 20 1G0 9 6

cQuab2 30 200 1 2 6 5

cQuap2 40 200 2 3 7 5

cQuab2 50 200 3 4 8 7

)

S DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

$

PROD 100 1000 . 001

PQuUaD2 200 1000 .01

S

S DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERVMAL MASS

S

MAT4 1000 200. 2.4286+6 ALUMINUM
S

S DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘H’

$

CHBOY 60 300 LINE 1 5 +CONVEC
+CONVEC 100 100

PHBDY 300 3000 314

MATA 3000 200.

S

$ DEFINE CONSTRAINTS

3

MPC 200 9 1 1. 5 1 -1,

tAPC 200 10 1 1. ’ 1 -1.
E

S DEFINE APPLIED LOADS

S

SLOAD 300 1 4. 2 8.

PAGE

4




9-GT1

NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY t, 1976 NASTRAN 12/31/74

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. S .. 6 .. 7 .. 8 .. g9 .. 10
5L0AD 300 3 8. 4 4,
SLOAD 300 5 4. 6 8.
SLOAD 300 7 8. 8 4

>
Situ;:iti*lr4***-‘(1’4!**)#!“xrlt!il*twrimtil***t*tt**titv!ixtt**##****lﬁt*'***#“*
THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO

PROBLEM TWO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
THE SPC CARD

5]

3
$
S
$
$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
$
SPC1 100 1 100

3

$ RADIATION BOUNDARY ELEMENTS
3

CHBDY 200 2000 AREAG 1 2 6 5
CHBDY 300 2000 AREAG 2 3 7 6
CHBDY 400 2000 AREA4 3 4 8 7
CHBDY 500 2000 AREAS 5 6 2 1
CHBDY 600 2000 ARCA4 6 7 3 2
CHBDY 700 2000 AREA4 7 8 4 3
$

$ EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .02

$

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL '

$

TEMP 400 100 300.

TEMPD 400 300.

$

$ PARAMETER5 CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
s

PARAM  TABS 273.15

PARAM  SIGMA  5.685E-8

PARAM  MAXIT 8

PARAM  EPSHT 0001

<

$ DEFINITION OF THE RADIATION MATRIX

$ ALL OF THE RADIATION GOES TO SPACE

$

RADLST 200 300 400 500 600 70

RADMTX 1 0. 0. 0. 0. 0. 0.
RADMTX 2 0. 0. 0. 0. 0

RADMTX 3 0 0. c. 0.

RADMTX 4 ) 0. 0

RADMTX 5 0 0

RADMTX 6 0

S

PAGE

5
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NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY gfFECT]IVE JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 . 7 8. .. g .. 10

5:;;.i-.**-*.xn***..-tx..*wn R PR R R R e L s L N L VAR A TS AR TS T RT 4

S THE FOLLOWING BULK DATA CARDS WERE ACDED FOR THE TRANSIENT SOLUTION -c-e=-c-e.-
$ THEY CONVERT PRGBLEM TWO TO PROBLEM THREE

S NOTE THAT THE SPC1 SET WAS NCT SELECTED IN CASE CONTROL

$ NOTE THAT SPCF OUTPUT IS NOT REQUESTED IN TRANSIENT

$ NOTE THAT THERMAL MASS WAS ADDED TO 'MAT4’ CARD-1000

$ NOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT

$ NOTE THAT THE LOAD REQUEST IN CASE CON.XOL IS NOW A DLOAD REQUEST

$

3

$ TRANSIENT SINGLE POINT CONSTRAINT METHOD

$ CONSTRAIN GRID PQINT 100 TO 300 DEGREES CELSIUS

$

CELAS2 300 1.+45 100 1

SLOAD 300 100 300.+5

$

$ DEFINES A CONSTANT LOAD SET APPLIED FROM T=0. TO T=1.+6 SECONDS

S

TLOAD2 300 300 o. 1.+6 0. 0. +TLA1
+TL1 0. 0.

$

$ DEFINES THE NUMBER OF INCREMENTS, THE STEP SIZE, AND THE PRINTOUT FREQUENCY
$ REFERENCED IN CASE CONTROL AS ’‘TSTEP’
$ EACH TIME STEP IS 30 SECONDS

s .

TSTEP 500 45 30. 1

$

$ DEFINES A TEMPERATURE VECTOR --- REFERENCED IN CASE CONTROL AS 'IC’
$

TEMPD 600 300.

3

AL R R R A R E R S R R R A R L R Al I e AR L L R LAt LRl L

PROSLEM FIFTEEN WAS DERIVED DIRECTLY FROM PROBLEM THREE.

PROBLEM FIFTEEN SIMULATES A BLANKET CF MULTILAYER INSULATION BEING PLACED

ON BOTH SIDES OF THE RADIATING FIN. NO BULK DATA CARDS WERE ADDED. BUT

THE EMISSIVITY OF PHBCY CARD 2000 WAS CHANGED FROM .9 TO AN EFFECTIVE
EMISSIVITY OF ,02. THIS WAS AN ARBITRARILY SELECTED VALUE WHICH 15 OFTEN USED
FOR 5 TO 10 LAYER BLANKETS ... THE DETERMINATION OF THE PROPER VALUE

IS AN ANALYTICAL J0OB8 WHICH IS BEYOND THE SCOPE OF THIS DOCUMENT.

TO REDUCE THE OQUTPUT VOLUME, THE ONLY QUTPUT REQUESTED IN THIS

RUN IS THERMAL=5

NN RV ARG NN

(SAA AR EA LSRR AR AR S A AR AL ARG ARRALLE ARl All LAl Ls Rl
$ END OF BULK DATA R R R R R R AR R R A R R E L R R RN R R R RS R R R E AR S
sl*ﬂlilll#i'***#lrlkll)itl****i*'****'tt*.tli’l*t.ﬁ*#***’i*'i’***t#'##*!i#*#llﬁ#ﬁ"-lt."
5

ENDDATA

TOTAL COUNT= 149

#%* USER INFORMATION MESSAGE 207. BULK DATA NOT SORTED,XSORT WILL RE-ORDER DECK.



8-G1

16-

18-
19-

21-
22-
23-
24-
25-
26-
27-
28-
23-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
a4-
45-
46-
47-
ag-
49-
50-
51-

NON-LINEAR TRLNSIENT

. 1
CELAS2
CH3DY
+CONVEC
CHBDY
CHBCY
CHBDY
CH3DY
CHEDY
CiBDY
cQuaD2
CQUAD2
cQuaD2
CROD
CROD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CGRID
GRID
GRID
GRID
MAT A
MAT4
MPC
MPC
FARAM
FARAM
FARAM
FARAM
FHBDY
FHBDY
PQUAD2
FROD
RADLST
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
SLOAD
SLOAD
SLOAD
SLOAD
SLCAD
SPCH
TEMP

2

WONOUEb WA =

-
[w]

100
1000
3000
200
200
EPSHT
MAXIT
SIGMA
TABS
300
2000
200
100
200

DU H WM =

300
300
3C0
300
100
400

S 0

.. 3
1.+5
300
100
2000
2000
2000
2000
2000
2000
200
200
200
100
100

200.
200.

10
. 0001

5.685E-8
273.15
3000

1000
1000

[#]
[=]
o

NUW-=2000000
COO0O00O0

-
(o] [}
o (o]

100

RTED
a
LINE

AREAG
AREA4
APEAG
AREAS
AREAG
AREAQ

.05
.428+6

N OO
Q

.314

.01
.001

[eNoRoRaNa]
QoOCOoOO0

W hHh oD

100
300.

MULTILAYER INSULATION BY EFFECTIVE

B

-

OCOOCOONLHWLWNNOUVWN =

[eReoNeNeo]

.02

oooowm
[sNeNeoNeNe)

@b

UL K

(4]

@O DWN

[oNsNeoNeoRoleRoRaNoleNa]
O00O0000O0O00QO0O

=

[eRoNe e
Q000

SO SND

D

6

JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

ATA ECHO

7 .. 8 .. g .. 10

+CONVEC

6 5

7 [

8 7

2 1

3 2

4 3

)

[}

7
ALUMINUM

1 -1

1 -1

700

0.0 0.0

0.0



6-~a1

NON-LINEAR TRANSIENT

CARD

COUNT
52-
53-
54-
55-
56-

. 1
TEMPD
TEMPD
TLOAD2
+TL1
TSTEP
ENDDATA

400

600
300

500

'éOO.
300.

300
0.
45

SORTETD

3

30.

4

MULTILAYER INSULATION BY EFFECTIVE

B ULK

5

JANUARY
DATA

6 7
1.+6

1, 1976

ECHO

0.0

NASTRAN 12/31/74

+TL1

PAGE

8
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NON-LIMNEAR TRANSIENT ..., MULTILAYER INSULATION BY EFFECTIVE JANUARY 1. 1976 NASTRAN 12/31/74

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN
NO.

*#*% USER WARNIMNG MESSAGE 54,
PARAMETER NAMED EPLHT NOT REFERENCED

*** USER WARNING MESSAGE 54, .
PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM**

**% USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE

*+« USER INFORNATION MESSAGE 6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99
2%~ USER INFORMATION M=SSAGE 3023. B = 3
c = 0
R = 2
*+* USER INFORMATION MESSAGE 2027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS 0O SECONDS.
*** USER INFORMATION MESSAGE 3028, B = 5 BBAR = 5
C = 3 CBAR = 1
R = 8

*** USER INFORIATION MESSAGE 3027. UNSYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS O SECONDS.

PAGE

9
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NON-LINEAR TRENSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 10

POINT-ID = 1
TEMPERATURE VECTOR
TIME TYPE VALUE
0 S 3.0G0O000QE 02
.0000COE 01 S 3.0C2185E 02
.00000CE 01 S 3.0C5920E 02
.000000E 01 s 3.009275E ¢2
.200000E 02 .S 3.012410E 02
.500000E& 02 S 3.015374E 02
.B00000E 02 S 3.018186E 02
. 10000CE 02 S 3.027854E 02
,400000E 02 S 3.0233864E 02
.700000€E 02 S 3.025776E 02
.00000CE 02 S 3.028037E 02
.300000E 02 S 3.020168E 02
.600000E 02 S 3.032180E 02
.909000E 02 S 3.034072E 02
.200000€ 02 S 3.035854E 02
.500000E 02 S 3.037529E 02
.800000E 02 S 3.039106E 02
.100000E 02 S 3.040%€6E 02
.400000& 02 S 3.041978E 02
.700000€ 02 S 3.043284E 02
.0000COE 02 S 3.044509E 02
.300000E 02 S 3.045662E 02
.600000E 02 S 3.046743C 02
.8C0000E 02 S 3.047759€ ©2
.200000E 02 S 3.048711E 02
.500000E 02 S 3.049604E' 02
.600000E 02 s 3.050442€ 02
.100000E 02 S 3.051228E 02
.400000E 02 § 3.051968E 02
.700000€ 02 S 3.052661E 02
.000000E 02 ) 3.053311E 02
.300000E 02 S 3.053G21E 02
.600000E 02 S 3.0354492E 02
.900000E 02 S 3.055029E €2
.020000E 03 S 3.C55532E 02
.050000E 03 5 3.C56006E 02
.080000E 03 S 3.056450E 02
.110000E 03 S 3.0568G5E 02
. 140000E 03 S 3.057256E 02
.1700C0€ O3 S 3.057622E 02
.200000E 03 S 3.0579GSE 02
.230C00E 03 S 3.058288E 02
.260000€ 03 S 3.0583¢1E 02
.290000E 03 S 3.058875E 02
.320000€ 03 S 3.059141E 02
.350000& 03 S 3.058390E 02



¢I-61
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NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 1
FOINT-1D = 2
TEMPERATURE VECTOR
TINE TYPE VALUE
.CCOO00E 02
.000000E Ot .J02853E 02
.000000E O1 .C10850E 02
.0000C0E Ot .017725E 02
.2080C0E 02 .024348E 02
.50330CE 02 .03CGGT74E Q2
.85000CE 02 .033685E 02
.1C0D0002E 02 .042378E 02
.40D000CE 02 .027759E 02
.7G0000E 02 L0%2G637E ©
.0C00GCE 02 .CS7325E ©2
.3000C0E 02 .062136E 02
.600000E C2 .DEBG3E2E 02
.900000E 02
.2COCCGE 02
.5000506E 02
.E00000E 02 .080974E 02

.1000CCE 02
.400CC0E G2
.7C0CCOE 02

.0B843087€ 02
.087012E 02
.089756E 02

(nmmmtnmm(nmmwmwmmmmmmwmmmmwmmmmmmmmmmmmmmm(nmmmmm
uwwwwmcowwwwmmwuumwummw(ommmwmumwu(ow(uwmwwwuwuo)ww

.Q0D0C0E 02 .092334E 02
.300000E 02 .094753E 02
.600000E 02 .G970248 02
.9C000CE 02 .099155E C2
.200000E 02 1011558 Q2
.5C0000E 02 . 1030308 62
.8CO0COE 02 .1C4790E 02
. 1000008 02 .10K443E 02
.4C0000E 02 .107993E 0©2
.7C000CE 02 . 1094488 02
.0C0000E 02 L1081 1E 02
.300000€ 02 .1+2090E 2
.6000C0E 02 L11328E 02
.9C0000E 02 1140176 02
.020000E 02 15474 02
.G500C0E 03 116565E 02
.0B80D000E 03 1173858 C2
.11000CE 03 1182698 02
.14000CE 03 .119087E 02
. 1700008 ©C3 . 119854E 02
.200000E 03 .120574E D2
.230000E 03 .121250E 02
.2G00C0E 03 .121685E 02
.2900C0E 03 . 1224808 02
.320000E 03 .123040E 02
. 350000 03 .123562E C2



€I-G1
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NON-LINEAR TRANSIENT

POINT-1D

TIME
0

.000000E
.000000E
.000000E
.2000C0¢E
.500000E
.8CO000E
. 1000C0E
.400000E
. 700000E
.0GOOCOE
. 3000008
. 600000E
.9C0000E
. 20C0COE
.500000E
. 800000E
.100000E
. 400000E
. 700000E
.0CDOCOE
.300006CE
.600000E
.900000E
. 200000E
.500000E
. 6C0000E
. 100000¢E
.4GCO0CE
. 700000E
.000000E
.30000CE
.600000E
.900000¢E
.020000E
.0SD000E
.08D0COE
.110000E
. 140000E
. 1700C0E
. 200000E
.230000E
. 2600CGE
. 29000CE
. 32000GE
.35J000E

01

01

02
o2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
03
03
03
03
03
03
03
03
03
Q3
03
03

TYPE

(R 6}

UL OOOOLOLLVLLLLLOLLLLNOHLOHLLULOHLORLHLOBOLOLLOLOO K

WWWWLMLWWLWWWWWWWWOWWWWWWWWWWRWWLWLWWWLLWWWLWLLLWW

VALUE

.000000E
.008613¢
.023389E
.C36787E
.049131E
.050588E
.C71262E
.0E1226E
.0%0537E
.059248¢E
.107300¢t
.115034¢E
.122185E
. 1288843t
.1235164E
L141047E
.146585€
L 151736E
.156589¢
.16113BE
. 165403k
.1€0404E
L 173157¢
. 17G877E
.179978E
.183076E
.185981E
. 188706E
. 191262E
.193660E
. 195808¢E
.198018E
. 182998t
.201855E
.203596E
.205229E
.2CB70G3E
.208201¢
.209548E
.210813E
.212000€E
.213113E
.214160E
.215129¢
.216057E
.216919E

MULTILAYER INSULATION BY EFFECTIVE

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

12
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-a—h—i~—--—-—n—A—-‘—Loc.ow@mcocaq\xﬂmmmmmmmn;‘x:.mwmcommm-a—acomw_o

NON-LINEAR TRINSIENT

POINT-iD =

TIiME

o]

.0CCO00E
.0000C0E
. 000002k
.20000CE
.5C0000E
.800C00E
. 100000E
.4020000E
. 700000E
.G0J0COE
.3020C0E
.6CJ20C0E
.2CJO000E
.200000E
.502000E
.B000COE
. 109920CE
.4C50C0E
.700GCCE
.0000CGE
.3CJC0OCE
.6CO0C0E
.902000E
.2072000E
.500CC0E
.8000C0E
. 102000E
.4G00COE
.70000CE
.Q0Q000E
.3000C0¢E
.6000C0E
.9C0000E
.Qzeocese
.0500002
.G8o0C0E
. 11006G0¢E
. 1400C0E
. 170000GE
.20€CJCCE
.2500C0E
.2€00C0¢E
.250000E
.3200C0E
. 350000E

TYPE

mmmm(nmmmm(nmmm(nmmmmmmmmmm(nmmmmmmmmmmmmmmmmmmmmm

WUWWWWWWWOLWLWWLDRWWWLWRRLWLWWWULEWWWUWWOLWLWLWWLWLLWRW

VALUE

.0CO000E
.GCA070L
.0:5188E
.C40464E
.054761E
.C66083E
.080496E
.0G2C81E
.1C28B47E
L 112913E
.122317E
.131108E
.139333E
.147029E
L 184236E
.1809€E6E
.16731CE
.173235€
L1727B9E
L183957E
L 188877E
.163455E
.197749¢
.201775¢
.2056552¢
.209092E
.212417¢€
.215530E
.218450E
L221191E
L223762E
L22K17GE
.228438E
.220559E
.222551E
.25441GE
.256169E
.237813¢E
.239355E
.240801E
.242158E
. 243430k
L244523¢
.245732E
.246794%
L247781E

MULTILAYER INSULATION BY EFFECTIVE

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

13
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NON-LINEpR TRANSIENT .. My TILAygR INgyLATIoN BY gpFECTIvE JANUARY 1., 1976  NaSTRAN 12/31,74 PAGE 14
/

-0

POINT-Ip = 5
TEMPERATUYURE VECTOR
TIME TYPE VALUE

S 3.000000E 02
.0000COE 01 S 3.0C02195E 02
.0000COE 01 S 3.005918E 02
.00000CE 01 S 3.009272E 02
.200000E 02 S 3.012407E 02
.500000E 02 S 3.015371E €2
.800000E 02 S 3.018184E 02
.100000E 02 S 3.020854E 02
.400000E 02 S 3.023384E 02
.700000E 02 S 3.0257758E 02
.000000E 02 S 3.02E035E 02
.3000C0E 02 S 3.0230tE8E 02
.6000C0E 02 S 3.032178E 02
.900000E 02 S 3.034072E 02
.20000GE 02 S 3.025634E 02
.500000E 02 S 3.037529E 02
.800000E 02 s 3.G39104E 02
.100000E 02 S 3.040583E 02
.400000E 02 S 3.041575E 02
.700000E 02 S 3.042281E 02
.000000E 02 S 3.044507E ©2
.300000E 02 S 3.045659E 02
.600000E 02 S 3.046741E 02
. 900000E 02 S 3.047756E 02
.200000E 02 S 3.048708E 02
.500000E 02 S 3.049602E 02
.80000CE 02 S 3.050442E 02
.100000€ 02 S 3.051228E 02
.400000E 02 S 3.051968E 02
.700000E 02 S 3.052661E 02
.000000E 02 S 3.053311E 02
.300000E 02 S 3.053921E 02
.600000E 02 S 3.054492E 02
.900000E 02 S 3.055029€ 02
.020000E 03 S 3.055532E 02
.05000CE 03 S 3.056006E 02
.0B0000CE 03 S 3.056448E 02
.110000E 03 S 3.056855E 02
.140000E 03 S 3.057256E 02
.170000E 03 S 3.057622E 02
.200000E 03 S 3.057986E 02
.230000E 03 S 3.058289E 02
.2€00C0E 03 S 3.058591E 02
.25800C0E 03 S 3.056875E 02
.320000E 03 3 3.0S59141E 02
.350000E 03 S 3.059390E 02
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NON-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE UANUARY 1, 1976 NASTRAN 12/31/74 PAGE 15

POINT-ID = G
TEMPERATURE VECTOR

TIME TYPE VALUE

.0LCOR0E C2
.GG365Z2E 02
.0+ 35850C 02
.GT7725E 02
.C24348E 02
,020675E 02
.Cl6BE2E 02
LUS2375E 02
0277368 02

.0

.0030035E O
.0000C0s Ot
.0CO0COE O
.2000CCE C2
.500000c 02
.BOCOOCE 02
. 105002E 02
L4CO0CLE Q02

.70000CE 02 .CL2837E 02
.00%0DCCE G2 .057625E 02
.3CG0C0E 02 .CE2106E 02
.6CCOCTE C2 L086282E 02
.200CCLE 02 0703752t G2
.2000CCE 02

.SCOGCCE 02

.BCAGCOE 02 C20574E 02
.1Co0CoE 02 .Gra087E C2
.40000cCcE 02 .087012E C2
.7¢000ce © .LEY756E 02
.0COOO0E C2 .C32332E 02
.3000COE 02 . 094751E €2
.6030C0OE 02 .097021E 02
.9000G0E 02 .093153% 02
.2000CCE 02 .i01152E 02
.503000e 02 C3030E 02

CJ0CCE 02 C4790& €2
.102000& G2 06443E 02
.403000E 082 C7SS3E 02
. 7G0000E 02 CY448E 02

.0G300CE 02 10811E 02

e et aa e s b 4 ks e

.3C00C0E 02 12090E 02
.86070C08 02 1232918 C2
.8CDO000E 02 14419E 02
.0200CGCE 03 154768 02
.050000E 03 164878 02
.0800COE 03 17307 02
.1100CCE 03 18289E 02
. 14D000E 03 19087E 02
.17300CE 03 .1198%€6E 02

.20J0CCE 03
.2570C0E 03

.262000E O3 121885E 02
2¢000CE 03 .122480E 02
.3200C0E 03 .123040E 02

mmmmmurmmmlnmmmmm(nmmm(nmwmmmmmmmmm(nmmu:mmmmmmmmtnlnm
mw(ouwwwwub;towwmmwwuwwwwwmmwwmuwwwwmwwmuwwuumwmw

.350000E 03 .123564E 02
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NON-LINEAR TRANSIENT

POINT-ID

TIME

0
.G000COE
.0C000GE
.002000E
.200000E
.500000E
.B00CCCE
. 100000E
.400000E
.70000CE
.G00000E
.302000E
.6000C0E
. 902000E
. 200000E
.500000E
.8000C0E
. 10200068
.4000C0E
.703000¢E
.GCJI000E
.300000¢t
.600000L
.9020CCE
.200000E
.50J0000E
.800000DE
. 100000E
.400000E
.7C0000E
.0CD02CE
.3C0000E
.6000CCE
.923000E
.020000E
.050000E
.0B0000E
.110000E
. 1400C0E
.170000¢€
.200000%
.230000E
.260600E
.29000CE
. 320000E
.350000E

01
01
02

"
<

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
02
02
02
02
03
03
03
03
03

2
S

03
03
03
Cc3
03
03

TYPE

nmunumuuonLLVnNLLOOLLLLHBOLOHLHLLOLOLBBOLODOOOHLOODODVLVRNHnn oy,

WWWWWWWUWLWWWURWWWWWWWRLWOWLNWWWRWWWWWWLWWWLWLWWLWLLWLWLWWW

VALUE

.0060000¢t
.0038613E
.023389¢&
LO36787E
.059131E
.050588E
.071282E
.0212z6E
.GHU537E
.093243E
. 107400E
.115C34E
L1221E5E
. 128884E
L 1Z51€48
L141037E
. 146E65E
.151738E
. 158589¢E
.161138E
.165403E
.162404E
.173157E
.176677E
.179380¢
.133076E
.1838E1E
.188706E
L 161262E
. 193660E
.1¢5908E
.198018E
L 105598E
.20 1855E
.203E986E
L20%229E
.20G763E
.208201E
.209E51E
.210815E
.212C02E
L213115E
.214180¢E
.215138E
.218060E
.216921E

MULTILAYER INSULATION BY EFFECTIVE

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

16
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NOW-LINEAR TRANSIENT ... MULTILAYER INSULATION BY EFFECTIVE JANUARY 1, 1978 NASTRAN 12/31/74 PAGE 17
POINT-ID = 8
TEMPERATURE VECTOR
TIME TYPE VALUE R
S .0C0000E 02
.000000E O1 .C09072€ 02
.000000E Ot .025188E 02

.0020C0E Of .0L0484E 02

.2D000GE 02 .054761E 02
.500000E 02 .0EE086E 02
.80J00CE 02 .080498E 02
.10J000E 02 .0S20381E 02
.400000E 02 .102B47E 02
.7C00C0E 02 .112913E 02
.0000COE 02 .122317E 02
.3000COE 02 .131108E 02
.600000E 02 .139331E 02
.S020CCE 02 .147029E 02
.200000E 02 .134236E 02
.509000E 02 .1£20986E 02
.8000C0E 02 .167310E 02
.100000E 02 . 1732358 02
.300000z 02 .178789E 02
.7000C0E 02 .183997€ 02
.G000CCE 02 .1888B79E 02
.200000E 02 . 193455E 02
.8600CCTE 02 .197749E 02 )
.9000C0E 02 .2G17758 02
.2000G0E 02 .205552E 02
.500000E 02 .2C9094E 02
.EQ00COE 02 L212415E 02
.100000E 02 .2155308 02
.4C0000E 02 .218482€ 02
.7C0000E 02 L221191E 02
.0CO000E 02 .223762E 02

.3000CCE 02
.B000C0E CZz
.SC00CCE 02

.42G174E 02
,228438E 02
.230362E 02

ML LNOVDLLELOLONNOOLNHBONOHOULNHNNOLLLONNBOBGOONDN
WWWRLWWWREWWWRWWWOWWWWWWURWWWLOLLWWROWWWWWWWWLW WL

.020000E 03 L 2328518 02
.050000E 03 L2244198 02
.03000C0E 03 L236172E 02
.11000GE 03 L2LT7315E 02
.14C00CE 03 .2593558 02
.17000GE ©3 .240801E 02
.200000& 03 .242138E 02
.230000€ 03 .243430E 02
.26000CE 03 .244624E 02
.2900C0E 03 .245745E 02
.3200C0E 03 .2467G94E 02
.350000E 03 ,247781E 02
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NON-LINEAR TRANSIENT ,,. MULTILAYER INSULATION BY EFFECTIVE JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 18

POINT-ID = 100
TEMPERATURE VECTOR
TIME TYPE vALUE

0 5 3.000000€ 02
.000000E 01 s 2.599993€ 02
.0000COE 01 s 3.CCO000E 02
.00000CE 01 s 2¢929593E 02
.200000E 02 s 3.000000E 02
.50000CE 02 s 2.999893E 02
.600000E 02 S 3.000000E 02
.10000GE 02 s 2.999995E 02
.400000E 02 $ 2.599998E 02
.700000E 02 5 2.999995E 02
.000000E 02 5 2.999998E 02
.300000F, 02 5 2.599993E 02
.6000C0E 02 s 2.999998E 02
.900000E 02 s 2.959998E 02
.200000E 02 s 2.999598E 02
.500000E 02 S 2.599998E 02
.800000E 02 s 2.999998E 02
. 100000E 02 s 2.599998E 02
.400000E 02 s 2.999998E 02
.700000E 02 s 2.999998E 02
.000000E 02 S 2.999998E 02
.30000GE 02 s 2.9$9998E 02
.600000E 02 3 2.929998E 02
.900000E 02 S 2.599998E 02
.200000E 02 s 2.9%9998E 02
.500000E 02 S 2.999988E 02
.800000E 02 s 2.959998E 02
.100000E 02 s 2.999998E 02
.4000C0E 02 s 2.999998E 02
.7000C0E 02 5 2.999996E 02
.00NOCOE 02 S 2.989598E 02
.300000E 02 S 2.999968E 02
.6GODODE 02 ] 2.559998E 02
.900000E 02 s 2.9999S8E 02
.020000E 03 . S 2.999998E 02
.0500GOE 03 s 2.999998€ 02
.0BICOOE 03 S 2.999998E 02
.110000E 03 s 2.559998E 02
.149000E 03 S 2.999998E 02
.170000E 03 s 2.999S9EE 02
.202000E 03 s 3.000005E 02
.230000E 03 s 2.999998E 02
.260000E 03 s 3.000005E 02
.290000E 03 5 2.9959998E 02
.320000€ 03 s 3.000005E 02
.350000E .03 S 2.959998E 02
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NASTRAN LOADED

TIME 70 GO = 59 CPU SEC..
> 0 CPU-5EC, o}
* 0 CPU-SLC. 0
> 0 CPU-SEC. 3
hd 0 CPU-SEC. 3
* 0 CPU-SEC. 3
* O CPU-SEC. 4
* i CPU-SEC. 7
i 1 CPU-SEC. 12
- 2 CPL-SEC. 24
bl 2 CPU-SEC. 24
* 4 CPU-SEC. 30
* 4 CPU-SEC. 31
= 22 1/0 “EC.

LAST LINK DID NOT USE
* 4 CPU-SEC. 33
* -4 CPU-SEC. o3
* 4 CPU-SEC. 24
- 4 CPU-SEC. L4
* 4 CPU-SEC. .8
* 4 CPU-SEC. a1
* 4 CPU-SEC. 41
* 4 CPU-5EC. a2
* 4 CPU-SEC. 42
* 3 CPL-SEC. “3
* 4 CPU-SEC. a3
* 4 CPU-SEC. ¢q
* 4 CPU-SEC. 44
* 4 CPU-SEC. 45
* 4 CPU-SEC. 51
# 4 CFU-SEC. 52
* 5 CPU-SEC. 63
* 5 CPU-SEC. 64
= 53 1/0 SEC.

LAST LINK DID NOT USE
* 5 CPU-S5EC. 68
* 5 CPU-SEC. 68
* 5 CPU-SEC. 71
* 5 CPU-SEC. 72
* 5 CPU-SEC. 4
¥ 5 CPU-SEC. )
= 61 I/C SEC.

LAST LINK DID NOT USE
* 5 CPU-SEC. 79
* 5 CPU-SEC, 79
* 5 CPU-SEC. 32
* 5 CPU-SEC. 33
* 5 CPU-SEC. 84
* 5 CPU-SEC. 86
* 5 CPU-SEC. 86
A 5 CPU-SEC. 18
* 6 CPU-SEC. 88
¥ 6 CPJU-SEC. 30
* 6 CPU-SEC. 90

L7 LOCATICN UFAF20

40216 BYTES OF QPEN CORE
ELAPSED-SEC.
ELAP3ED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

82788 BYTES OF OPEN CORE
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

64268 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELASED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

239 1/0 3EC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFLED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELZPSED-SEC.
ELAPSEG-SEC.
ELAPSED-SEC.
ELAPSEC-SEC.

XCSA
IFP1
XSOR
ple}
END
XGPI
SEM1

XSFA
XSFA
3

3

8

8

10
10
12
12
13
13
21
21
23
23

27
27
30
30

35
SDCO
SDCo
FBS
FES
MPYA

MPYA
TRAN
TRAN
MPYA

IFP
1FP

END
LINKNSO2 ---

LINK END ---

GP1 BEGN
GP1 END
GP2 BEGN
GP2 END
PLTSET BEGN
PLTYSET END
PRTMSG BEGN
PRTMSG END
SETVAL BEGN
SETVAL END

METHOD 2 NT.NBR PASSES =

GP3 BEGN
GP3 END
TAY BEGN
TA1 END
LINKNSQ3 ---
LINK END ---
sman BEGN
SMA1 END
SMA2 BEGN
SMAZ END
LINKNSOS ---
LINK END ---
RMG BEGN
MP

MpP

D

D

POSE

POSE

D

TIME = c.0
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* % X X W nox % % ¥ N o%x % % 4 % ¥ noE % %

*

*
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»

CPU-SEC.
CPU-ZEC.
CPU-SEC.
77 1/0 SEC.

[ RGN O]

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
85 1/0 SEC.
LAST
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
83 1/0 SEC.
LAST
6 CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

[ORONGELEONSENVE NG RoRG RNl URORNORO RO R

~ =

CPU-SEC.

CPU-SEC,
CrPU-SEC.

==

CPU-SEC.
CPU-SEC.

W~

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

© @ @ ®

CPU-SEC.
CPU-SEC.,

CPU-SEC.
CPU-SEC.

CPU-SEC.

CPU-SEC.
CPU-SEC.
10 CFU-SEC.
10 CPU-SEC.
10 CPU-SEC.
tt1 1,0 SEC.

8
S
9
9
9 CPU-SEC.
9
9
9

LAST LINK DID NOT USE

10 CPL-SEC.
10 CPU-5EC,
10 CPU-SEC.
10 CPU-SEC,
120 I/0 SEC.

LAST LINK ©iD NOT USE

10 CPU-SEC.

INK DID NOT USE

INK DID NOT USE

CPU-SEC. -

91 ELAFSED-SEC.
93 ELAPSED-SEC.
85 ELAPSEC-SEC.

72520 BYTES OF OPEN CORE

10 ELAPSED-SEC.
100 ELAPSED-SEC.
(3 ELAPSED-SEC.
105 ELAFSED-SEC.
iC5 ELAPSED-SEC.
1C5 ELAPSED-SEC.

117044 BYTES OF OPEN CORE

110 ELAPSED-SEC.
110 ELAPSED-SEC.
111 ELAPSED-SEC.
113 ELAPSED-SEC.

115664 BYTES OF OPEN CORE

116 ELAPSED-SEC.
116 ELAPSED-SEC.
119 ELAPSED-SEC.
119 ELAPSED-SEC.
122 ELAPSED-SEC,

“o4 ELAPSED-SEC.
*24 ELAPSED-SEC.

©..5 ELAPSED-SEC.
T26 ELAPSED-SEC.

128 ELAPSED-SEC.
137 ELAPSED-SEC.

132 ELAFSED-SEC.
133 ELAPSED-SEC.

134 ELAPSED-SEC.
134 ELAPSED-SEC.

136 ELAFSED-SEC.
139 ELAPSED-SEC.

141 ELAPSED-SEC.
141 ELAPSED-SEC.

133 ELAPSED-SEC.
143 ELAPSED-SEC.

145 ELAPSED-SEC.
146 ELAPSED-SEC.
149 ELAPSED-SEC.
150 ELAPSED-SEC.
150 ELAPSED-SEC.

102132 BYTES OF OPEN CORE

152 ELAPSED-SEC.
152 ELAPSED-SEC.
157 ELAPSED-SEC.
160 ELAPSED-SEC.

116416 BYTES OF OPEN CORE

163 ELAFSED-SEC.

MPYA
35

40
40
46
46

a7
a7

51
51
53
MFYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
53

XSFA
XSFA

75
75

METHOD
o}
RMG

2 NT.NBR PASSES

END

LINKNSO4 ---

LINK END ---

GP4
GP4
GPSP
GPS?

BEGN
END
BEGN
END

LINKNS14 ---

LINK END ---

OFP
OFP

BEGN
END

LINKNSO4 ---

LINK END ---

MCE1
MCE1
1ACE2

D
METHQD
D

D
METHOD
D

D
METHOD
D

D
METHOD
D

D
METHQD
D

D
METHQD
D

D
METHOD
D

D
METHOD
D

D
METHOD
D

MCE2

BEGN

END

BEGN

2 NT,NBR *PASSES

2 T .NBR PASSES

2 T .NBR PASSES

2 NT_NBR PASSTS

2 T ._NBR PASSES

2 T .NBR PASSES

2 NT.NBR PASSES

2 T .NBR PASSES

2 T .NBR PASSES

END

LINKNSOE - --

LINK END ---

DpPo
DPD

BEGN
END

LINKNS10 ---

LINK END ---

1.EST.

1.EST.

1,EST.

1.ES5T.

1.EST.

1.EST.

1,EST.

t.EST.

TIME =

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME
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10 CPU-SEC. -
10 CPU-SEC.
10 CPU-SEC.
13 CPU-SEC.
10 CPU-SEC.
10 CPU-SEC.
10 CPU-3EC.
10 CPU-SEC.
10 CPU-SEC.
127 1/0 SEC.
LAST LINK DID NOT USE
10 CPU-SEC.
10 CPU-SEC.
11 CPU-SEC.

11 CPU-SEC.
11 CPU-SEC.

11 CPU-SEC.
11 CPU-SEC.

11 CPU-SEC.
11 CPU-SEC.

12 CPU-SEC.

12 CPU-SEC.

12 CPU-S5EC.

142 1/0 SEC.
LAST LINK DID NOT USE

12 CPU-SEC.

12 CPU-SEC.

12 CPU-SEC,

12 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

202 170 SEC.
LAST LINK DID NOT USE

14 CPU-SEC.

t4 CPU-SEC.

14 CPU-SEC.

14 CPU-SEC.

14 CPU-SEC.

14 CPU-SEC.

14 CPU-SEC.

14 CPU-SEC.

14 CPU-SEC.

14 CPU-GEC.
14 CPU-SEC.
14 CPU-SEC.
212 1/0 SEC.

LAST LINK DID

15 CPU-SEC.
15 CPU-SEC.

15 CPU-SEC

15 CPU-SEC.

216 1/0 SEC.
LAST LINn DID NOT USE

15 CPU-SEC.

15 CPU-LEC.

15 CPU-SEC.

15 CPU-SEC.

222 1/0 SEC.
LAST LINK DID NOT USE

163 ELAPSED-SEC.
164 ELAPSED-SEC.
165 ELAPSEL-SEC.
185 ELAPSED-SEC.
168 ELAPSED-SEC.
169 ELAPSED-SEC.
63 ELAPSED-SEC.
72 ELAFSED-SEC.
172 ELAFSED-SEC.

117064 BYTES OF OPEN CORE

175 ELAPSED-SEC.
175 ELAPSED-SEC.
164 ELAPSED-SEC.

86 ELAPSCD-SEC.
188 ELAFSED-SEC.

189 ELAPSED-SEC.
189 ELAPSED-SEC.

191 ELAPSED-SEC.
145 ELAPSED-SEC.

192 ELAFSED-SEC.
193 ELAPZED-SEC.
194 ELAPSED-SEC.

5817z BYTES OF OPEN CORE

VOO0 ELAFSED-SEC.
499 ELAPSED-SEC.
202 EL2PLED-SEC.
203 ELAPSED-SEC.
2543 ELAFSED-SEC.
245 ELAPSED-SEC.

69268 EBYTES OF OPEN CORE

264 ELAPSED-SEC.
264 ELAFSED-SEC.
268 ELAP3ED-SEC.
269 ELAFLED-SEC.
268 ELARSED-SEC.
270 ELAPSED-SEC.
271 ELAPSED-SEC.
271 ELAPSED-SEC.
271 ELAPSED-SEC.

273 ELAFSED-SEC.
277 ELAPSED-SEC.
2U'7 ELAPSED-SEC.

119086 BYTES OF OPEN CORE

242 ELAFSED-SEC.
242 ELLPSED-SEC.
283 ELAPSED-SEC.
283 ELAPSED-SEC.

114512 BYTES OF OPEN CORE

287 ELAFSED-SEC.
287 ELAPSED-SEC.
293 ELAPSED-SEC.
293 ELAFSCD-SEC.

66428 BYTES OF QPEN CORE

a1
81
€3
83
XSFA
XSFA
88
83

82
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
NPYA

LPYA
92

97
DECO
DECO
97

S9
99
111
111
XSFA
XSFA
115
MPYA

MPYA
t15

118
118

120
120

WMTRAIN BEGN
MTRXIN END
PARAM BEGN
PARAM END

GXAD BEGN
GKAD END
LINKNSOS - --

LINK END ---
TRLG BEGN

D

METHOD 2 T .NBR
D

D

METHOD 2 NT.NBR
D

D
METHOD 2 NT.NBR
D
D
METHOD 2 NT . NBR
D

TRLG END
LINKNSt1 ---
LINK END ---
TRHT BEGN
Mp

mMp

TRHT END
LINKNS12 ---
LINK END ---
VDR BEGN
VDR END

PARAM BEGN
PARAM END

SDR1 BEGN

D

METHOD 2 NT.NBR
o}

SDR1 END
LINKNSO8 ---

LINK END ---
PLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ---
SDR2 BEGN
SDR2 END
LINKNS14 - -~

PASS -

FASSES

PASSES

PASSES

PASSES

1.EST.

1.EST,

1,EST.

1,EST.

1,EST.

TIME

TIME

TIME

TIME

TIME =



g£e-Gt

b4 15 CPU-SEC. 300 ELAFRSED-SEC. ---- LINK END ---
. 15 CPU-SEC. 300 ELAFSED-SEC. 121 SDR3 BEGN
* 15 CPU-SEC. 304 ELAFSED-SEC. 121 SDR3 END
* 15 CPU-SEC. 3L5 ELAFSED-SEC. 123 orp BECGN
* 16 CPU-SEC. 3C8 ELAFSED-SEC. 123 CFp END
* 16 CPU-SEC. 308 ELAPSED-SEC. 130 XYTRAN BEGN
* 1€ CPU-SEC. 308 ELAPSED-SEC. 130 XYTRAN END
* 16 CPU-SEC. 309 ELAFSED-SEC. ~-=-- LINKNSQ2 ---
= 232 1/0 SEC.
LAST LINK DID NOT USE 11408 BYTES OF OPEN CCRE

* 16 CPU-SEC. 318 ELAPSED-SEC. --=-- LINK END ---
* 16 CPU-SEC, 318 ELAPSED-SEC. 132 XYPLOT BEGN
* 16 CPU-SEC. 318 ELARSED-SEC. 132 XYPLOT ENC
¥ 16 CPU-SEC. 318 ELAPSED-SEC. 138 EXIT 'BEGN

= 234 1/0 SEC.
LAST LINK DID NOT USE 97232 BYTES OF OPEN CORE
AMOUNT OF OPEN CORE NOT USED = 11K BYTES
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JANUARY

NASTRAN EXECUTIVE CONTROL DECK ECHO

L R T T L L R R R R R S R S ]
$ START OF EXECUTIVE CONTROL ek ko ok k ok ok ok kK Rk ook ¥k ko kW ok ok ok ok A kK Rk x kR Rk kW
DX ok Ak R KK R ko ¥ R K ok r Kok e K ok o K KK ke i 8 K o K o R o R R Rk ok K K ok Rk ok KR Rk o R K R

$

ID CLASS PROBLEM SINTEEN, C.E. JACKSON

3

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED
$

APP HEAT
$

$ THE NON-LINEAR STEADY-STATE SOLUTION ALGORITHM IS TO BE USED
$

SoL 3

s

$ REQUEST FOR DIAGNOSTIC WHICH PRINTS OUT CONMERGENCE CRITERIA
$ PRODUCES OUTPUT ONLY FOR SOL 3

$

DIAG 18

GEND

1.

1976

NASTRAN 12/31/74

PAGE

1
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NON-LINEAR STEADY-STATE PROBLEM

CARD
COUNT

VOOV HWN =

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
23
30
31
32
33
34
35
36
37
c8

CASE CONTROL DECK ECHDO

$
Siv*w'ﬁ*t*tﬁ-:&ii4*iﬁii#tt*#t’tvlt***t*!tﬁtvtin*i*tlﬁ*ll#t_t*#i!#*iﬁﬁ‘tlti#**‘*“'"
§ END OF EXECUTIVE CONTROL --- START CASE CONTROL *¥¥¥¥xsrf sdsxsstsshsstanbhshns

s-irr'rttli*li'll'*#t*r'*'******it****'ti*'IQ'*ti!#tltt*tl’¢*tttt#*ﬁ#.#***"‘*##**#t

$

$
S SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)}
S

LINE=51

$

3 REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$

ECHO=BOTH

9

% SELECT THE SPC. MPC, AND LOAD SETS TO BE USED IN THIS SOLUTION
$

SPC=100

WPC=200

LCAD=300

9

$ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
s
TEMP{MATERIAL)=400

$

$ SELECT THE OUTPUT DESIRED (TEMPERATURES, LOADS, AND CONSTRAINT POWERS)

$

OQUTPUT

THERWAL=ALL

OLOAD=ALL

SFCF=ALL

$

GHs vk naFrdmkmmer kb r ARk m b d Wk kR sk m ko kk Nk kR a Rk kR F Nk Nk
$ END CASE CONTROL --- START BULK DATA *#s»xésxvkkakrrhdkpb ek dnkkrddrrdbrirs

S'A-4':»**¥l”)Ill'llll’11!‘****1**ll*‘i!*t*il&’F*lﬁ!'¢¢*lv*#t*‘*#tt*i*#’tl#'*'t#*lﬁ'?*l*"'**

$
BEGIN BULK

CONVECTIVE MULTILAYER IN JANUARY 1, 1976 NASTRAN 12/31/74

TITLE= NON-LINEAR STEADY-STATE PROBLEM ... CONVECTIVE MULTILAYER INSULATION

PAGE

2
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NON-LINEAR STEADY-STATE PROBLEM ...

INPUT* BULK DATA DE
1 .. 2 .. 3 .. 4 .. 5 .. 6

UNITS MUST BE CONSISTENT

CONVECTIVE MULTILAYER IN JANUARY 1, 1976 NASTRAN 12/31/74

CK ECHO

7 .. 8 .. 9 .. 10

$
$
$ IN THIS. PROBLEM, METERS. WATTS, AND DEGREES CELSIUS ARE USED
S
$
$

DEFINE GRID POINTS

3

GRID 1 0. 0. 0.

GRID 2 .1 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0. .1 0.

GRID 6 .1 1 0.

GRID 7 .2 .1 0.

GRID 8 3 .1 0.

GRID 9 0. .2 0.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

$

$ CONNECT GRID POINTS

$

CROD 10 100 10 2

CROD 20 100 g 6

cQuab2 30 200 1 2 6 5
CQuUAD2 40 200 2 3 7 6
cqQuap2 50 200 3 4 8 7
$

$ DEFINE CROSS-SECTIONAL AREAS AND/OR THTCKNESSES
$

PROD 100 1000 .001

PQUAD2 200 1000 .01

3

$ DEFINE MATERIAL THERMAL CONDUCTIVITY

$

MAT4 1000 200.

3

S DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT
S

CHBDY 60 300 LINE 1 5

+CONVEC 100 100

PHBDY 300 3000 .314

MAT4 3000 200.

3

$ DEFINE CONSTRAINTS

$

MPC 200 9 1 1. 5 1
MeC 200 10 1 1. 1 1
$

$ DEFINE APPLIED LOADS
$

SLOAD 300 1 4. 2 8.

ALUMINUM
IHI

+CONVEC

-1.
-1.

PAGE

3
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NON-LINEAR STEADY-STATE PROBLEM ... CONVECTIVE MULTILAYER IN JANUARY 1, 1976 NASTRAN 12/31/74

INPUT BULK DATA DECK ECHDO

. L 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10
SLOAD 300
SLOAD 300
SLOAD 300
$

R R AL A R AR R AR A s N A R e A A R e R e R R R R R R L PR R T )

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO

~ U W

e. 4 4.
4. 6 8.
8 8 4

$ PROBLEM TWO. THE ONLY BULK DATA CARD REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

$

S .
$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
S

SPC1 100 1 100

S

% RADIATION BOUNDARY ELEMENTS

3

CHBDY 200 2000 AREAS 1 2 6 5
CHBDY 300 2000 AREA4 2 3 7 6
CHBDY 400 2000 AREA4G 3 4 8 7
CHBDY 500 2000 AREA4 5 6 2 1
CHEDY 600 2000 AREA4 6 7 3 2
CHBLY 700 2000 AREA4 7 8 4 3
3

$ EMISSIVITY OF RADIATING ELEMENT

S

PHBDY 2000 .80

3

$ ESTIMATE OF FINAL STEADY STATE SOLL:"ION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

3

TEMP 400 100 300.

TEMPD 460 300.

$

$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
T

FARAM TABS 273.15
PARAM SI1GMA 5.685E-3
PARAM MAXIT 8

PARAM EPSHT .0001

S

$ DEFINITION OF THE RADIATION MATRIX
$ ALL GF THE RADIATION GOES TO SPACE

3
SADLST 200 300 400 500 600 700
FATMTX 1 G. 0. 0. 0. 0. 0.
RalMTX 2 a. 0. 0. 0. 0.
RACMTX 3 0. 0. 0. 0.
RACMTX 4 0. o] 0.
RADMTX 5 0. 0

6 C.

RADMTXK
e

)

PAGE
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NON-LINEAR STEADY-STATE PROBLEM ... CONVECTIVE MULTILAYER IN JANUARY 1, 1976 NASTRAN 12/31/74

INPUT BUL K DATA DECK ECHO

1 .. 2 . 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10

5**!****:::1**&*#4'**#*1i***#iﬁ*trw-«tl#twr:vtn-&*btti:'avat*tt*ttvttx'i-n-'u#*tnit

$ THE FOLLOWING BULK DATA CARDS WILL CONVERT PROBLEM TWO TO PROBLEM SIXTEEN.

% PROBLEM SIXTEEN ADDS MULTILAYER INSULATION TO BOTH SIDES OF THE RADIATING FIN.
$ AND DOES THIS BY SIMULATING AN EFFECTIVE CONVECTIVITY FROM THE FIN TO THE

$ RADIATING SURFACES WHICH IS DEPENDENT ON THE THICKNESS OF THE MULTILAYER

$ INSULATION.

$ NOTE THAT THE RADLST BULK DATA CARD HAS BEEN REPLACED.

$ ALSO NOTE THAT THE THERMAL GUESS VECTOR HAS NOT BEEN CHANGED, THOUGH IT IS

$ NO LONGER AS ACCURATE AS IT WAS IN PROBLEM TWO.

$ AS LONG AS THE TEMPERATURE GUESSES ARE GREATER THAN 80 PERCENT OF THE FINAL
$ SOLUTION AT EACH POINT, THEN CONVERGENCE WILL OCCUR.

S

%

$ THE FOLLOWING GRID POINTS AND CHBDY CARDS DEFINE THE NEW RADIATING SURFACES.
$ NOTE THAT CONVECTION IS SPECIFIED.

$

GRID 11 0. 0. G.

GRID 12 1 0. 0.

GRID 13 .2 0. 0.

GRID 14 .3 0. 0.

GRID 15 0. 1 0.

GRID 16 1 1 0.

GRID 17 .2 .1 0.

GRID 18 .3 1 0.

GRID 21 . 0. 0.

GRID 22 1 0. 0.

GRID 23 .2 0. 0.

GRID 24 .3 0. 0.

GRID 25 0. 1 0.

GRID 26 .1 1 0.

GRID 27 .2 1 0.

GRID 28 .3 .1 0.

CHBDY 1200 2001 AREA4 11 12 16 15 +MULT1
+MULTT 1 2 6 5

CHBDY 1300 2001 AREA4 12 13 17 16 +MULT2
+HAULT2 2 3 7 6

CHBDY 1400 2001 AREA4 13 14 18 17 +MULT3
+MULT3 3 4 8 7 )
CHBDY 2500 2001 AREA4 25 26 22 21 +MULT10
+MULTI0 5 6 2 1

CHBDY 2600 2001 AREA4 26 27 23 22 +MULT11
+MULT11 6 7 3 2

CHBDY 2700 2001 AREA4 27 28 24 23 +MULT12
+MULT12 7 8 q 3 .

3

$ DEFINE THE EMISSIVITY AND CONVECTIVE COEFFICIENT.

3

PHBOY 2001 2002 .9

MAT4 2002 1.

3

$ REPLACE THE OLD RADLST CARD WHICH WAS REMOVED FROM THE ORIGINAL BULK DATA.

PAGE
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“
ko

NON-LINEAR STEADY-STATE PROBLEM ... CONVECTIVE MULTILAYER IN JANUARY 1, 1976 NASTRAN 12/31/74

’

INPUT BULK DATA DECK ECHDO

. .. 2 .. 3 .. 4 .. g .. 6 .. 7 .. 8 .. 9 .. 10 .
S THIS IS REQUIRED TO FORCE THE RADIATIVE LOSSES TO COME FROM THE OUTSIDE OF

S THE MULTILAYER INSULATICN,

$

RADLST 1200 1300 1400 2500 2600 2700

3

$r***!*!#i*ti**t*#I****rtt*t*lt**ltxtlvll't##ﬁ**tt-#t*ttt‘*‘*t#l***‘#'*‘ttt**il*i.#
$ END OF BULK DATA 7wk skraxtnbkkanrdhhkasbharnk Fxhha b r ok r kb ke h Fh Rk n s
AR R R R R R R e e R AR R S R L e R A R g R S AR P R sl
$

ENDDATA

TOTAL COUNT= 163

*%¥ USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.

PAGE
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1
CHBDY
+CONVEC
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
CHBDY
+MULTI
CHBDY
+MULT2
CHBDY
+HULT3
CHEDY
+MULT10
CHBDY
+MAULT 11
CHBOY
+MULT12
couapz
CQUAD2
cQuap2
CROD
CROD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GR1ID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

NON-~LINEAR STEADY-STATE PROBLEM

CONVECTIVE MULTILAYER IN

.. 3
300

100
2000
2000
2000
2000
2000
2000
2001
2
2001
3
2001
4
2001
6
2001
7
2001
8
200
200
200
100
100

LINE

SORTED

4

AREA4
AREA4
AREA4
AREA4
AREA4
AREA4
AREA4
]

AREA4
7

AREA4

-

BULK
5
1 2
2 3
3 4
S 6
6 7
7 <
11 12
S
12 13
5]
13 14
7
25 26
1
26 27
2
27 28
3
2 ]
3 7
4 8
2
6
0.0 0.
0.0 0.
0.0 0.
0.0 0.
1 0.
.1 0.
1 0.
1 0
.2 O.
-1 0.
0.0 G.
0.0 o.
0.0 0.
0.0 Q.
1 O.
-1 0.
1 0.
1 0.
0.0 0.
0.0 0.
0.0 0.
C.0 0.
B 0.
.1 0.
.1 0.
1 0.

[eNaNaNoNoNoReNoNuNeRoNoNaNaeloNoNeNoloRoNajoNe Yo Nojel

JANUARY

DATA

~No g

7

1.

1976 NASTRAN 12/31/74 PAGE

ECHO

21

22

23

8 .. 9

10

"4+CONVEC

+MULT?
+MULT2
+MULT3
+MULT10
+MULT1

+MULT12



NON-LINEAR STEADY-STATE PROBLEM

68-

70-
71-
72-
73-
74-
75-
76-
77-
78-
79-
80-

**NO ERRORS FOUND -

L INFORMATION MESSAGE

X,k

INFORMATION MESSAGE

* Nk

INFORMATION MESSAGE

6-91

* Nk

USER INFORMATION MESSAGE

1
GRID
MAT4
MAT4
NMAT4
MPC
MPC
PARAM
P4aRAM
FARAM
PARAM
PHBDY
PHBDY
PHBDY
PQUAD2
PROD
RADLST
RADMTX
RADMT
RADMTX
RADMTX
RADMTX
RATGMTX
SLOAD
SLOAD
SLOAD
SLoAD
SPC1
TENVP
TEMPD
ENDDAT

EXECU

FULL

3023,

3027,

CONVECTIVE MULTILAYER IN UANUARY 1, 1976  NASTRAN 12/31/74
SORTED BULKX DATA ECHO
.. 2 .. 3 .. 4 .. 5 .. 6 .. T .. B .. 8 10
100 -.05 .05 0.0
1000 200. ALUMINUM
2002 1.
3000 200.
200 9 1 1. 5 1 -1,
200 10 1 1. 1 1 -1,
EPSHT  .0001
MAXIT 8
SIGMA  5.685E-8
TABS 273.15
300 3000 314
2000 .90
2001 2002 .9
200 1000 .01
100 1000 001
1200 1300 1400 2500 2600 2700
1 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
4 0.0 0.0 oa
5 0.0 0.0
6 0.0
300 1 a. 2 8.
300 3 8. 4 4.
300 5 4, 6 8.
300 7 8. 8 4,
100 1 100
400 100 300.
400 300.

A

TE NASTRAN PROGRAM**

INTERNAL SPACE NODE AVAILABLE

6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99

B 3
c o]
R 2

SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS 0O SECONDS.

PAGE
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EEEY

HAS

EEE ]

HAS

¥ ok

HAS

*kx
HAS

¥k

HAS

R

HAS

>k ok

&k

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESS/GE 2169, THE FORM
NOT BEEN GET OR IS CF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2189, THE FORM
NOT BEEN SET QR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169. THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

USER INFORMATION MESSAGE 3028, B = 12 BBAR = 13 .
C = 11 CBAR = 8
R = 23

USER 'INFORMATION MESSAGE 3027, UNSYMMETRIC REAL

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

THE

THE

THE

THE

THE

THE

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

PARTITIONING
1

PARTITIONING
2

PARTITIONING
2

MODULE

MODULE

MODULE

MODULE

MODULE

MODULE

PECOMPOSITION TIME ESTIMATE IS

FOR

FOR

FOR

FOR

FOR

FOR

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB PARTITION

O SECONDS.

HKFF

HKSF

HKFS

HKSS

HRFN

HRSN



T1-91

pl Ag 18 CuTPUyuT F

ITERATION EPSILON-P

.660479E-02
.958826E-02
.194168E-0L
.270945€E-07
.107680E-0"
.689548E-03
.696208E-02
.868196E-0C

OO0 b WK~
NO_OD—- = O

RO m

LAMBDA - 1

SSGHT

.047697E
.640297E
.443648¢
. 354246
.3024864E
.263666E
.245798E

WNOW—= ==

#** USER INFORMATION.MESSAGE 3086, ENTERING SSGHT

E

PSILON-T

.811909E-02
.448234E-02
.186501€-02
.13652BE-03
.925561E-03
.232777E-03
.942985E-03 .

EXIT MODE BY REASON NUMBER 2 ( MAXIMUM ITERATIONS )




eI-91

NON-LINEAR STEADY-STATE pROBLEM

POINT 10.

1
7

a

15.

2t
27
100

TYPE

nuununnn

10

WWWWwLW

VALUE
.050085€E
.182302€E
.8611E86E
.701447E
.BE61099E
.000000E

02
02
o1
01
o1
02

WL WWww

CONVECTIVE MULTILAYER IN

TEMPERATURE

ID+1 VALUE

.104246E
.208242E
.885472E
.779398E
.885524¢E

02
02
01
01
01

JANUARY

VECTOR

ID+2 VALUE
3.182302E 02
3.050085E 02
3.701454E 01
3.861153E 01

ID+3 VALUE
3.208242E 02
3.050085E 02
3.779312E 01
3.8B85516E 01

1

ID+4 VALUE
3.050085E 02
3.701466E O1
3.861209E O1
3.701344E 01

, 1976  NASTRAN 12/31/74

ID+5 VALUE
3.104246E 02
3.779317E 01
3.885464E 01
3.779346E 01

PAGE

9



NON-LINEAR STEADY-STATE PROBLEM .., CONVECTIVE MULTILAYER IN JANUARY

LoAD VECTOR

POINT 1ID. TYPE i0 VALUE ID+1 VALUE ID+2 VALUE 1D+3 VALUE
1 S 4.000000€ 00 8.0000COE 00 8.000000E 00 4.000000E 00
7 S 8.000000E 00 4.000000E 00

€1-91

1. 1976 NASTRAN 12/31/74

I1D+4 VALUE
4.000000E 00

ID+5 VALUE
8.000000E 00

PAGE

10




p1-91

NON-LINEAR STEADY-STATE PROBLEM ...

FORCES
POINT 1ID. TYPE - 1D VALUE
100 S -3.145313E 01

O F SINGLE

CONVECTIVE MULTILAYER IN

JANUARY

1.

1976 NASTRAN 12/31/74

POINT CONSTRAINT
ID+1 VALUE 1D+2 VALUE ID+3 VALUE

1D+4 VALUE iD+5 VALUE

PAGE

1
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T

T A

- - - END OF JOB - = -

NASTRAN LOADED AT LOCATION 218720

TIME TO GO = 59 CPU SEC.. 238 I/0 SEC.
* 0 CPU-SEC. G ELAPSED-SEC. SEM1  BEGN
* 0 CPU-SEC. 0 ELAPSED-SEC. SEMT
* 1 CPu-SEC. 4 ELAPSED-SEC. NAST
* 1 CPU-SEC. 4 ELAPSED-SEC. GNFI
» 1 CPU-SEC. 4 ELAPSED-SEC. XCSA
. 1 CPU-SEC. 6 ELAPSED-SEC. IFP1
» 1 CPU-SEC. g ELAPSED-SEC. XSOR
* 2 CPU-SEC. 14 ELAPSED-SEC. DO IFP
* 2 CPu-SEC. 23 ELAPSEC-SEC. END IFP
* 2 CPU-SEC, 234 ELAPSED-SEC. XGPI
» 3 CPU-SEC. 28 ELAPSED-SEC. SEM1  END
* 3 CPU-SEC. 29 ELAPSED-SEC. ---- LINKNSO2 ---
= 21 1/0 SEC.

LAST LINK DID NOT USE C BYTES OF OPEN CORE
x 4 CPU-SEC. 31 ELAPSED-SEC. ---- LINX END ---
» 4 CPU-SEC. 31 ELAPSED-SEC. XSFA
* 4 CPU-SEC. 32 ELAPSED-SEC. XSFA
. 4 CcPU-SEC. 22 ELAPSED-SEC. 2 GP1 BEGN
. 4 CPU-SEC. 37 ELAPSED-SEC. 2 GP1 END_
» 4 cPu-SEC. 38 ELAPSED-SEC. 5 GP2 BEGN
* 4 CPU-SEC. 19 ELAPSED-SEC. 5 GP2 END
. 4 CPU-SEC. 40 ELAPSED-SEC. 7 PLTSET BEGN
. 4 cpu-SEC. 40 ELAPSED-SEC. 7 PLYSET END
¥ 4 CPy-SEC. 41 ELAPSED-SEC. 9 PRTMSG BEGN
. 4 CPU-SEC. 41 ELAPSED-SEC. 9 PRTMSG END
¥ 4 CPU-SEC. 42 ELAPSED-SEC. 10 SETVAL BEGN
. 4 CPU-SEC. 42 ELAPSED-SEC. 10 SETVAL END
* 4 CPU-SEC. 43 ELLPSED-SEC. 18 GP3 BEGN
* 4 CPU-SEC. 52 ELAPSED-SEC. 18 GP3 END
* 4 CPU-SEC. 53 ELAPSED-SEC. 20 TAT BEGN
v 5 CPU-SEC. 61 ELAPSED-SEC. 20 TAt END
* 5 CPU-SEC. 62 ELAPSED-SEC. ---- LINKNSO3 ---
= E1 I/0 SEC.

LAST LINK DID NOT USE 41828 BYTES OF OPEN CORE
. 5 CPU-SEC. 65 ELAPSED-SEC. ---- LINK END ---
* 5 CPU-SEC. 65 ELAPSED-SEC, 24 SMAt BEGN
* 5 CPU-SEC. 69 ELAPSED-SEC. 24 SMAt END
. 5 CPU-SEC. 69 ELAPSED-SEC. ---- LINKNSOS ---
= 57 1/0 SEC.

LAST LINK DID NOT USE 23308 BYTES OF OPEN CORE
* 5 CPU-SEC. "3 ELAPSED-SEC. ~--- LINK END ---
J 5 CPU-SEC. ’3 EL4PSED-SEC. 27  RMG BEGN
- 5 CRU-SEC. 76 ELAPSED-SEC. SDCO NP
¥ 5 CPU-SEC. 77 ELAPSEC-SEC. SDCO  MP
* 5 CPU-SEC. 78 ELAPSED-SEC. FBS
* 5 CPU-SEC. 80 ELAPSED-SEC. FBS
. 5 CPU-SEC. 82 ELAPSED-SEC. MPYA D

METHOD 2 NT,NBR PASSES =  1.EST. TIME = 0.0
» 5 CPu-SEC. 83 ELAPSED-SEC. MPYA D
J 5 CPU-SEC. 83 ELAPSED-SEC. TRAN POSE
. 5 CPU-SEC. 85 ELAPSED-SEC. TRAN POSE
, 5 CPU-SEC. 85 ELLPSED-SEC. MPYA D
METHOD 2 NT,NBR PASSES =  1,EST. TIME = 0.0

* 6 CPU-SEC. 86 ELAPSED-SEC. MPYA D



91-91

6 CPU-SEC.
6 CPU-SEC.
72 1/0 SEC.

n o+ *

LAST LINK DID NOT USE

6 CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC,
CPU-SEC.
84 1/C SEC.

0o %X X%
[N N e e

LAST LINK DID NOT USE

6 CPU-SEC.
6 CPU-SEC.
6 CPU-SEC.
6 CPU-SEC.
87 1/0 SEC.

n % % % ¥

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
¢PU-SEC.
¢PU-SEC,
CPU-SEC.

% ¥+ * X ®
NNOO O

*
~

CPU-SEC.
* .7 CPU-SEC.

* 7 CPU-SEC.
* 7 CPU-SEC.

7 CPU-SEC.
* 7 CPU-SEC.

* 8 CPU-SEC.
* 8 CPU-SEC.

*

CPU-SEC.
CPU-SEC.

*
@

CPU-SEC.
CPU-SEC.
CPU-SEC.
106 I/0 SEC.

n ¥ * %
@ W w

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-5EC.
CPU-SEC.
CPU-SEC.
CFU-SEC.
CPU-SEC.
CPU-SEC.
118 I/0 SEC.

Bo#% % & % % % % % * % # ¥ & %
DOVVVWOWWOOOOOOW

LAST LINK DID NOT USE

* 9 CPU-SEC.
* 9 CPU-SEC.
* 9 CPU-SEC.
* 9 CPU-SEC.

88 ELAPSED-SEC.
S0 ELAPSED-SEC.

31560 BYTES OF OPEN CORE

63 ELAPSED-SEC.
93 ELAPSED-SEC.
€9 ELAPSED-SEC.
101 ELAPSED-SEC.
102 ELAPSED-SEC.
(2 ELAPSED-SEC.

76084 BYTES OF OPEN CORE

105 ELAPSED-SEC.
105 ELAPSED-SEC.
106 ELAPSED-SEC.
107 ELAPSED-SEC.

74704 BYTES OF OPEN CORE

110 ELAPSED-SEC.
110 ELAPSED-SEC.
114 ELAPSED-SEC.
115 ELAPSED-SEC.
117 ELAPSED-SEC.

118 ELAPSED-SEC.
119 ELAPSED-SEC.

120 ELARSED-SEC.
120 ELAPSED-SEC.

122 ELAPSED-SEC.
124 ELAPSED-SEC.

125 ELAPSED-SEC.
126 ELAPSED-SEC.

127 ELAPSED-SEC.
127 ELAPSED-SEC.

129 ELAPSED-SEC.
129 ELAPSED-SEC.
131 ELAPSED-SEC.

68244 BYTES OF OPEN CORE

139 ELAPSED-SEC.
139 ELAFSED-SEC.
140 ELAPSED-SEC.
141 ELAPSED-SEC.
144 ELAPSED-SEC.
144 ELAPSED-SEC.
146 ELAPSED-SEC.
146 ELAPSED-SEC.
147 ELAPSED-SEC.
149 ELAPSED-SEC.
153 ELAPSED-SEC.
156 ELAPSED-SEC.
157 ELAPSED-SEC.
157 ELAPSED-SEC.

59592 BYTES OF OPEN CORE

160 ELAPSED-SEC.
160 ELAPSED-SEC.
166 ELAPSED-SEC.
167 ELAPSED-SEC.

27 RMG END
---- LINKNSQ4 ---
---- LINK END ---
32 GP4 BEGN
32 GP4 END
38 GPSP BEGN
38 GPSP END
---- LINKNS14 ---
---- LINK END ---
39 OF? BEGN
39 OFP END
---- LINKNSO4 ---
---- LINK END ---
42 MCE1 BEGN
42 MCE1 END
44 MCE2 BEGN
MPYA D

METHOD 2 NT,NBR
MPYA D
MPYA D

METHOD 2 T .NBR
MPYA D
MPYA D

METHOD 2 T ,NBR
MPYA D
MPYA D

METHOD 2 NT,NBR
MPYA D
MPYA D

METHOD 2 T ,NBR
MPYA D
MPYA D

METHOD 2 T ,NBR
MPYA D
a4 MCE2 END
---- LINKNSO7 ---
---- LINK END ---
50 VEC BEGN
50 VEC END
51 PARTN  BEGN
51 PARTN  END
52 PARTN  BEGN
52 PARTN  END
55 DECOMP  BEGN
DECO MP
DECO MP
55 DECOMP END
XSFA
XSFA
---- LINKNSO5 ---
---- LINK END ---
59 $SG1 BEGN
59 SSG1 END

63

55G2 BEGN

PASSES

PASSES

PASSES

PASSES

PASSLCS

PASSES

1.EST.

1.EST.

1.EST.

1,EST.

1.EST.

1.EST.

TIME

TIME

TIME

TIME

TIME

TIME



LT-91

*

X R X ¥ TR 2 2N

[ A "o o % F

I

9 CpPU-SEC.

3 CFU-SEC.
9 Cry-S.C.

10 CPL-SEC.

10 CPU-SEC.

10 CPU-35EC.

11 CPU-5FC.

11 CPU-SEC.

163 1/0 SEC.
LAST LINK DID NOT

11 CPU-S5SEC.

11 CPL-SEC.

11 CPy-SEC.

11 CFU-SEC.

168 1/0 SIC.
LAST LINK DID NGT

11 CPU-SEC.

11 CPU-S:C.

11 CPU-SEC.

11 CPU-SEC.

177 1/0 SEC.
LAST LINK DID KOT

11 CPU-SEC.

11 CPU-SEC.

11 CPU-3EC.

11 CPU-SEC.

185 1/0 SEC.
LAST LINK DID NOT

12 CBY-SEC.

12 CPU-SEC.

12 CPU-SEC.

12 CPU-SEC.

193 1/0 SEC.
LAST LINK DLD NOT

12 CPY-SEC.

12 CPU-SEC.

12 CpuU-SEC.

12 CRU-SEC.

195 1/0 SEC.
LAST LINK DID NOT

AMOUNT OF OPEN CGRE NOT USeD =

i€ ELLRSED-SEC.

mm

-
Iy -

ELAPSLD-SEC.
ELAPSED-SEC.
ELARSED-SEC.
c
E

1~

LWm Uy

APSED-SEC.
LAPSED-SEC.

He M

UseE 243068 BYTES OF
223 EL4LPSLD-SEC.
203 ELAFSED-SEC.
2.5 ELRAFSED-SEC.
2.6 ELLESED-SEC.

USE 73552 EYTES OF
232 ELAPSED-SEC.
232 ELARSEC-SEC.
236 ELAPSED-SEC.
337 ELAPSED-SEC.

USE 25368 EYTES CF
245 ELAPSED-SEC.
245 ELAPSED-SEC.
248 ELAFSED-SEC.
2¢2 ELAPSED-SEC.

USE €8004 BYTES OF
261 ELAPSED-SEC.
261 EL2PSED-SEC.
261 ELLPSED-SEC.
262 ELAFSED-SEC.

USE 5¢8z€ EBYTES OF
278 ELAPSED-SEC.
278 ELAFSED-SEC.
278 ELAFSED-SEC.
280 ELAPSEC-SEC.

USE 74704 BYTES OF

MPYA

MEYA
MPYA

MPYA
63
66
€6

OPEN CORE

71

OPEN CGRE

74
74

OPEN CORE

73
75

OPEN CORE

77
77

OPEN CORE

78
78
92

GPEN CORE
OK BYTES

D

METHOD 2 T
o}

D

METHOD 2 NT,NBR PASSES
D

$5G2 EMD

SSGHT BEGN

SSGHT END

LINKNSO8 - --

NBR FASSES

LINK END ---
PLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ---
$DR2 BEGN
SDR2 END
LINKNS14 ---

LINK END ---
OFP BEGN
OFP _ END
CINKNST3™ - -

LINK END ---
SORHT BEGHN
SDRHT ENu
LINKNS14 ---

LINK END ---
OFP BEGN
OFp END
EXIT BEGN

1,EST.

TIME = 0.0

1.EST. TIME = 0.0



I-4T

.

S HAT ALY R S S T T
MEIAE FI‘MMI\"M'\'V“MI

/ 1BM 360-370 SERIES
; /7 MODELS 91,95
vavmunmwwm RN /77
MY 1M\mnvmwvrmvmmmmn /777
”M“Mmhmm MR ANV AR AAMBNEAR /17117
MIASIMMAMM  MAMMMA NV rwnmmmwm'ﬂrammmmm /171177 RIGID FORMAT SERIES M
KaRin MMM NREARAIMY vmrlmmw MIGRZARIVAS NN/ /111
NNV, SIATOMNMIAM MR w//7177
MNP CMMMMEMIANM AT SRy LEVEL 15.5.3
[ERGAE RN n 1NMMUMMMWMN////////MM
WIMNE AN MRSV m.mvwn MIAMMSMMMMVNMN / / £/ 7 7 / 7 - NEANN
MMMMIAMMMMINARED PV, R MMNMEMNIAMNM/ S/ /1 /1 7 7 - - ENRNG
RN MMARNEAN M RINMI | MMHLf"”“MmmmMNVW-VUTMMMMM TNNNI/ /7777777 ] - - WA RN
MRRTAMNEINMMIIMAAIAA RN MATNMMN IMNMIAMMNMNNEN. M/ 2/ /777 7% - = BR8N SMMM
A, A MMMEIiA: LIATRMM MMMNEMMM M -~ MW MANVMIM MMMASTA MMM MMMM
2AVRARANGES MMMEANM  MMMRRIMM WIS/ 7/ /77 M ME--NMMMO MMM ROM M MMM MNMMM MMMM MM
MMMNM MENMIANM M /777777 MNMM MM- - MUERIMIM mmmmmvm M NNiM MM MMM MMMMM MM
M MWV MMM/ /7 //777MNM MMMN- - MMMMMM RV M MMM Mo MMM MM MMMM MM
M Mh o /70 11/ MMEAMBMMM - -~ MEMMNMM MMVMMMMS M MMM M MMMM MM MNNM MM
MMM YAY AL RAEAMAIMM - - - M MAMMMM  MMMRMMM MATVMMMA [ NIMMM MM MMM
AN /7777 // W MEIMMBAN - = - MMMM. NNAMM ’ i M MMM NMMMMMMMATVM MM MMMMM
MM ///7/7  nNann MMM MMMMBMM MMM - - - - MMM M MMM M MmN MM MMMM MM MMM
//’/MMNWMM kL MM MNMAEEG ----M M MM MM MM MMNM MMMMMM  MMMM MM
// wwwwmmmmmw-ﬂwawm'mwmwwmwmmmm VM
MPAEIEIMNG MM - - - - MMMSMMIVSIMMMIR MMM MAIMSVMM M MMM
NI - - - MRMNIVRIVIMEZMBMEIMMMMMAESMET - MMMMIAIRM VA MMM
MMM - - - MM MVMAREAMMARIAMAMMAEIRAMMR - MMM NN MMM
N IRMAME - - MPNAMMIA NIVATMRARVN MM TG MG ?
NG IMVRIMR - - - MMM RIMN DAL MG I RAANEE RN ARV
W MWLM - - MRV MV AAMMMMMMMAA  MVVAAMIVMAM
MMM - - - KIRTTANIMME METHEMMRINNRIR MMV MMMV MRS MIMVNMIRAMAMM
TAMMMRARL ~ SUVMMMIINMMMMEMARIMMG  MVMMMMMNIIR  MMBMVE MVMVMMM SYSTEM GENERATION DATE - 12/31/74

RIMATMMMIRIMMMMRMA MMAMMMMMIRMM
MGNMA - = KB M RN M AR IV RIMM ML AV AN TAMMMETL MMV MMM VBRAMY
MM - - MRV MMM MMM AV ATVMMIMEAVIMIAMMMM AN RRMMMM

= MNMTAMMEAV, ANEVIPAL AV MAIAT R AR ARIRIMMVEMVAT MMM
- MMM AR MM TAL MR VM AN AN VMMM AMM MMM
- MMEARMAMMMMIARMMV MMV IMVMMMAMMRMMAMAMMMMMM

MRVSINMMMMMNVMMMA RV VMM MMMMVMMAM

MABINERME MMMMIAN MM




G-Ll

JANUARY 1, 1976 NASTRAN 12/31/74

NASTRAN EXECUTIVE CONTROL DECK ECHO

$

G ok Tk b kR KR kK kK Y R Kok koo K ok K R N SRR K R kR Ok o KK R KK KR ek R R
¢ START OF EXECUTIVE CONTROL * %% %k kdkowddobokwdakokoddh bk kok ko ok o w sk ok b bk kA ok Rk hok
G Kok ok ok R KR Y s Ok kR bRk K kR R Rk Rk ok R e R K K sk kb Rk R R K R Rk Rk Kk Ok
$

ID CLASS PROBLEM SEVENTEEN., C.E. JACKSON

$

$ MAXIMUM CPU TIME ALLOWED FOR THE JOB

$
TIME 10
$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED

)

AP? HEAT

3

$ THE NON-LINEAR STEADY-STATE SOLUTION ALGORITHM IS TO BE USED
S

SOL 3

$

$ REQUEST FOR DIAGNOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
$ PRODUCES OUTPUT OMNLY FOR SOL 3 T
3

DIAG 18

CEND

PAGE

1
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NLSS PROBLEM

SAME AS PROBLEM SIXTEEN, BUT WITH A BETTER GUESS JANUARY t. 1976 NASTRAN 12/31/74

AND AN ELFORCE QUTPUT REQUEST.

CASE CONTROL DECK ECHO

LSRR R e e R R R A R s R R e R L R L R R

$ END OF EXECUTIVE CONTROL --- START CASE CONTROL *#»¥ s ¥dstwskbwhbrbhaabtusbbsray

L R L e T T T
$

TITLE= NLSS PROBLEM ... SAME AS PROBLEM SIXTEEN, BUT WITH A BETTER GUESS VECTOR
SUBTITLE= AND AN ELFORCE OUTPUT REQUEST.

$

$ SPECIFY St LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)
$

LINE=51

$ -

$ REQUEST SORTED AND UNSORTED OUTPUT

$ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

$ -
ECHO=BOTH

$
$ SELECT THE SPC, MPC, AND LOAD SETS TO BE USED IN THIS SOLUTION
$

SPC=100

MPC=200

LOAD=300

$

$ SELECT THE TEMPERATURE SET WHICH 1S AN ESTIMATE OF THE FINAL SOLUTION VECTOR
$

TEMP(MATERIAL) =400

$

$ SELECT THE OUTPUT DESIRED(TEMPERATURES. LOAu3, CONSTRAINT FORCES. AND
$ GRADIENTS AND HEAT FLOWS)

$

QUTPUT

THERMAL=ALL

OLOAD=ALL

SPCF=ALL

$

$ REQUEST ELEMENT GRADIENT AND HEAT FLOW OQUTPUT
$

ELFORCE=ALL

3

$i*nya-bitt*z****twn**mt:n-ti;tt\t#*mw*#*t*ttt**t:&ti***t#*#t-t*t**:#vt*tttt*tttt#*i

$ END CASE CONTROL --- START BULK DATA =#xs#kxkxyrumdkkdmns kyhakbhhndnkhmbywsdik
Sti:*t***m*xtt**:t:t*u*i**t:##******x;t*w-vmt-#m#*tqa-x-l-trt*##*t‘#*'rt-:m#*-rttwti
$

BEGIN BULK

PAGE
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NLSS PROBLEW

SLME AS PROBLEM SIXTEEN,

AND AN ELFCORCE OUTPUT REQUEST.

INPUT

. LN 2
S

BUT WITH A BETTER GUESS

BULK

3 .. 4 .. S

S UNITS MUST BE CONSISTENT

$ IN THIS PROBLEM. METERS. WATTS.

DATA

[eYoNoNeoNoNoRoRetaRoNal

JANUARY

DECK

7

5
6
7

S

kS

S DEFINE GRID POINTS

3

GRID 1 O. 0.

GRI1D 2 A 0.

GRID 3 .2 0.

GRID 4 .3 0.

GRID 5 0. .1

GRID 6 .1 1

GRID 7 .2 A

GRID 8 .3 1

GRID el 0. .2

GRID 10 0. -1

GRID 100 -.05 .05

3

$ CONNECT GRID POINTS

s .

CROD 10 100 10 2

CROD 20 100 9 6

cQuap2 30 200 1 2 6
cQuap2 40 200 2 3 7
cQuap2 50 200 3 4 8
3 .

% DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES
3

PROD 100 1000 . 001

PQUAD2 200 1000 .01

S

$ DEFINE MATERIAL THERMAL CONDUCTIVITY

$

MAT4 1000 200.

$

3 DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT
$

CHBDY 60 300 LINE 1 5
+CCNVEC 100 1C0

PHBDY 300 3000 .314

MAT4 3000 200.

3

$ DEFINE CONSTRAINTS

3

MPC 200 9 1 1.

MPC 200 10 1 1. 1
)

S DEFINE APPLIED LOADS

$

SLOAD 300 1 4 2 8

(H

1,

-1,
-1.

1976

ECHDO

8

AND DEGREES CELSIUS ARE USED

NASTRAN 12/31/74

ALUMINUM

+CONVEC

PAGE
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NLSS PROBLEM

SAME AS PROBLEM SIXTEEN, BUT WITH A BETTER GUESS JANUARY 1, 1976 NASTRAN 12/31/74

AND AN ELFORCE OUTPUT REQUEST.

INPUT BULK DaTaA DECK ECHO

. 1 .. 2 .. 3 .. 4 .. s .. 6 .. 7 .. 8 .. 9 .. 10
SLOAD 300 3 8. 4 - 4.

SLOAD 300 5 4, 6 8.

SLOAD 300 7 8 8 4

%

ER AR L R R TR e I P e YT

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWQO. THE ONLY BULK DATA CAPD REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD !

3

3

$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

3

SPC1 100 1 100

$

$ RADIATION BOUNDARY ELEMENTS

$

CHEDY 200 2000 AREA4 1 2 6 5

CHBDY 300 2000 AREA4 2 3 7 6

CHBDY 400 2000 AREA4 3 4 8 7

CHEDY 500 2000 AREA4 S 6 2 1

CHBDY 600 2000 AREA4G 6 7 3 2

CHBDY 700 2000 AREA4 7 8 4 3

$

% EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .90

%

$ ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

3

SEMP 400 100 3C0.

SEMPD 400 300.

$

S PARAMETERS CONTROLLING RADIATION LJOADING AND THE ITERATION LOOPING
S

PARAM TABS 273.15

PARAM SIGMA 5.685E-8

PARAM MAXIT 8

PARAM EPSHT . 0001

$
S DEFINITION OF THE RADIATION MATRIX
S ALL OF THE RADIATION GOES TO SPACE

$

SADLST 200 200 400 500 500 70

RADMTX 1 0. 0 0. 0. 0. 0.
RADMTX 2 0. 0. 0. 0. 0.

RACMTX 3 0. 0. 0. .

RADMTX 4 0. o] 0.

RADMTX 35 Q. 0

RADMTX 6 0.

$

PAGE
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NLSS pROBLEM -.. SaME a5 PROBLEM S1xTEEN, BUT wiTH A BETTER GUESS JANUARY 1, 1976  NASTRAN 12/31/74
AND AN ELFORCE OUTPUT REQUEST,

INPUT BULK DaTaA DECK ECHO

L 2 .. 3 .. 4 . 5 .. 6 .. 7 .. 8 .. 9 .. 10

* )
Promh kd X ki ko F A xRk K AT A AKX N kKRN dod ok kT ko f F ¥ Xk R T ok b F ot ko ok R F ke ke F R ok k% ¥ o kR

$ THE FOLLOWING BULK DATA CARDS WILL CONVERT PROBLEM TWO TO PROBLEM SIXTEEN,

$ PROBLEM SIXTEEN ADDS MULTILAYER INSULATION TO BOTH SIDES OF THE RADIATING FIN,
$ AND DOES THIS BY SIMULATING AN EFFECTIVE CONVECTIVITY FROM THE FIN TO THE

$ RADIATING SURFACES WHICH IS DEPENDENT ON THE THICKNESS OF THE MULTILAYER

$ INSULATION.

$ NOTE THAT THE RADLST BULK DATA CARD HAS BEEN REPLACED.

$ ALSO NOTE THAT THE THERMAL GUESS VECTOR HAS NOT BEEN CHANGED, THOUGH IT IS

$ NG LONGER AS ACCURATE AS IT WAS IN PROBLEM TWwO.

S AS LONG AS THE TEMPERATURE GUESSES ARE GREATER THAN BO PERCENT OF THE FINAL
$ SOLUTION AT EACH POINT, THEN CONVERGENCE WILL OCCUR.

$

%

$ THE FOLLOWING GRID POINTS AND CHBLY CARDS DEFINE THE NEW RADIATING SURFACES.
$ NOTE THAT CONVECTION IS SPECIFIED.

3

GRID 1 0. 0. G.

GRID 12 1 0. 0.

GRID 13 .2 0. 0.

GRID 14 .3 0. 0.

GRID 15 0. 1 0.

GRI1D 16 1 1 0.

GRID 17 .2 1 0.

GRID 18 .3 A 0.

GRID 21 - 0. 0. 0.

GRID 22 .1 0. 0.

GRID 23 .2 0. 0.

GRID 24 .3 0. ..

GRID 2 0. 1 0.

GRID 26 1 .1 0.

GRID 27 .2 1 0.

GRID 28 .3 .1 0.

CHB0Y 1200 2001 AREA4 11 12 16 15 +MULT
+MULTT 1 2 6 5

CHBDY 1300 2001 AREA4 12 13 17 16 +MULT2
+MULT2 2 3 7 6

CHBDY 1400 2001 AREA4 13 14 18 17 +MULT3
+MULT3 3 4 8 7

CHBDY 2500 2001 AREA4 25 26 22 21 +MULT10
+MULT10 5 6 2 1

CHBDY 2600 2001 LREA4 26 27 23 22 +MULT 11
+MULT11 6 7 3 2

CHBDY 2700 2001 AREA4 27 28 24 23 +MULT12
+MULT12 7 8 4 3

3

S DEFINE THE EMISSIVITY AND CONVECTIVE COEFFICIENT

3

FHBDY 2001 2002 9

MAT4 2002 1.

S

$ REPLACE THE OLD RADLST CARD WHICH WAS REMOVED FROM THE ORIGINAL BULK DATA.

PAGE
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NLss PRogLEM

SApg AS pROBLEM SIXTgpN, Byt WITH A BEyTER Gypss JANUARY 1, 1g76  NASTRAN 12/31,74

AND AN ELFORCE QUTPUT REQUEST.

INPUT BU L K DAT A DECK ECHO

. 1 .. 2 .. 3 ... 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
¢ THIS IS REQUIRED 7O FORCE THE RADIATIVE (OSSES TO COME FROM THE QUTSIDE OF
$ THE MULTILAYER INSULATION.

s

RADLST 1200 1300 1400 2500 2600 2700

Cr A kA Xk A A g AV AR s H T X A A T F A ko x FH AR v Ak wr F KA AR R F ARk R ARk W kX
% CONVERT PROBLEM SIXTEEN TO PROBLEM SEVENTEEN BY CHANGING THE THERMAL

$ GUESS VECTOR. THE ONLY CHANGE TO THE PREVIOUS BULK DATA HAS BEEN THE

$ CONVERSION OF THE OLD GUESS VECTOR TO JJMMENT CARDS.

$ THE ONLY OTHER CHANGE WAS THE ADDITION OF AN ELFORCE=ALL OUTPUT REQUEST

3

TEMP 400 1 330. 2 330. 3 330.
TEMP 400 4 330. 5 330. 6 330.
TEMP 400 7 330. 8 330. S 330.
TEMP 400 10 330. 100 300.

TEMPD 400 70.

3

R L e Ry T Y Y Y
S END OF BULK DATA #¥ sk domkkrahddhkomw x bk w ok bk b dom kot Xk bk p ok ke m kb ok kb doh ke hh kAo bk
Gk K R R R K kR OR R R Rk K A ok K kR R R R K R K R R R KKk K Nk
3

ENDDATA

TOTAL COUNT= 174

*%% USER INFORMATION MESSAGE 207, .BULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.

PAGE




Ni.LSS PROBLEM

8-LI

CARD

COUNT
1-
2-
3-

5-
6-
7-
8-
g-

10-

11-

12-

13-

14-

15-

16-

31-
32-
23-
34-
35-
36-
a7-
3s-
39-
40-
41-
42-
43-
4a-
45-
46-
47-
48-
49-
50-
51-

SLME AS PROBLEM SIXTEEN,
AND AN ELFORCE CUTPUT REQUEST.

. 1
CH3DY
+COMVEC
CHEDY
CH3DY
CHEDY
CHEDY
CHBDY
CHBDY
CrHBDY
+MULTA
CHBDY
+MULT2
CHBDY
+MULT3
CHBDY
+MULTI10
CHBDY
FTHULT 11
CHBOY
“MULT12
couap2
COuUaD2
couac2
CROD
CROD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

60

100
200
300
400
500
600
700
1200
1
1300
2
1400
3
2500
5
2600
6
2700
7

30
40
50

300

100
2000
2000
2G00
2000
2000
2000
2001
2
2001
3
2001
4
2001
6
2001
7

2001
8
200
200
200
100
100

SORTED

4

LINE

AREA4
AREA4
AREA4
AREA4
AREA4
AREA4
AREA4
6

AREA4
7

AREA4
8

AREA4
2

AREA4
3

AREA4

BUT WITH A BETTER GUESS

BULK

- .

[S2 0 )

MRONN 2NN O N =D WN -
o n

~3

coOQoooONnMbLWMNW

- WD N ut -

[+JJEN N )]

OCC 2000000000000 COCOOOQO0OO0
[eNoNoRoNoNoNoloNolovloNoNalsNoRolaooRo o ajoNeleNale)

JANUARY

DATA

~

7

1,

1976 NASTRAN 12/31/74 PAGE

ECHO

8 .. 9

10

+CONVEC

+MULT1
+MULT2
+MULT3
+MULT10
+MULT 11

+MULT12



6-L41

NLSS PROBLEM

AND AN ELFORCE OQUTPUT REQUEST.

CARD

COUNT
52-
53-
54-
55-

. 1
GRID
MNAT4
MAT4
MAT4
MPC
taPC
PARAM
PARAM
PARAM
FARAM
PHBDY
PHBDY
PHBDY
PQUAD2
PROD
RADLST
RADMTX
RACMTX
RADMTX
RADMTX
RADMTX
RADMTX
SLOAD
SLOAD
SLOAD
SLOAD
SPC1
TEMP
TEMP
TEMP
TEMP
TEMPD
ENDDATA

100

SAME AS PROBLEM SIXTEEN,

1000
2002
3000
200
<00
EPSHT
MaxIT
SIGMA
TABS
300
2000
2001
200
100
1200

AU D W=

300
300
300
300
100
4GC
400
400
400
400

BUT WITH A BETTER GUESS

JANUARY 1, 19786 NASTRAN 12/31/74 PAGE

SORTED BULK DATA ECHDO
3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
-.05 .05 6.0
200. ALUMINUM
1.
200.
9 1 1 5 1 -1
10 1 1 1 1 -1
.0001
8
5.685E-8
273.15
3000 314
.90
2002 .9
1000 .01
1000 001
1300 1400 2500 2600 2700
0.0 G.0 0.0 c.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.6 0.0 0.0 0.0
0.0 0.6 0.0
0.0 0.0
0.0
1 4. 2 &
3 8. 4 2
5 4. 6 8
7 8. B 4
1 100
1 330. 2 ~30. 3 330.
4 330. 5 530. 6 330.
7 330. 8 330, 9 330.
10 330. 100 300.
70.

#%x USER
#x% USER

*#+% USER

***x USER

#*NO ERRORS FOUND -

INFORMATION MESSAGE
INFORMATION MESSAGE

INFORMATION MESSAGE

INFORMATION MESSAGE

EXECUTE NASTRAN PROGRAM=*

FULL INTERNAL SPACE NODE AVAILABLE
6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THéN 0.99

2023, B
c
R

3
0
2

3027, SYWMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS 0 SECONDS.

8
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* ¥k

HAS

* %k

HAS

ek ok

HAS

* ¥k

HAS

* k¥

HAS

ok x
HAS

* 0ok

SYSTEM WARMNING MESSAGE 2169, THE FCRM
NOT BEEN SET OR IS CF TLLEGAL VALUE.

SYSTEM WARNING MESSZGE 2189, THE FORM
NOT BEEN SET OR IS CF ILLEGAL VALUE.

SYSTEM WARNING MESSALGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT EEEN SET OR IS OF ILLEGAL VALUE.

SYSTEM WARNING MESSAGE 21689, THE FORM
NOT SEEN SET OR IS OF ILREGAL VALUE.

SYSTEM WARNING MESSAGE 2169, THE FORM
NOT BEEN SET OR IS OF ILLEGAL VALUE.

USER INFORMATION MESSAGE 3028, B
o
R

USER INFORMATION MLSSAGE 3027, UNSYMMETRIC REAL

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
1T HAS BEEN RESET m

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

PARAMETER AS GIVEN TO
IT HAS BEEN RESET =

12 BBAR = 13
11 CBAR = 8
23

THE

THE

THE

THE

THE

THE

PARTITIONING
1

PARTITIONING
2

PARTITIONING

2

P"RTITIONING
1

PARTITIONING
2

PARTITIONING
2

MODULE

MODULE

MODULE

MODULE

MODULE

MODULE

DECOMPOSITION TIME ESTIMATE 1S

FOR

FOR

FOR

FOR

FOR

FOR

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

SUB-PARTITION

0 SECONDS.

HKFF

HKSF

HKFS

HKSS

HRFN

HRSN
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DI AG 18 CUTPUT FROM SSGHT

ITERATION EPSILON-P LAMBDA -1 EPSILON-T
=I=I====ﬂ=l==‘=========:=====================================
1 9.723890E-02
2 9.781306E-04 8.867649E 02 1.027934E-07

*%% USER INFORMATION MESSAGE 3086,

ENTERING SSGHT EXIT MODE BY REASON NUMBER

1

{ NORMAL CONVERGENCE )
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NLSS PROBLEM ... SAME A5 PRCBLEM SIXTEEN, BUT WITH A BETTER GUESS JANUARY
AND AN ELFORCE OUTPUT REQUEST.

TEMPERATURE VECTOR

POINT 1D. TYPE 0 VALUE IC+1 VALUE ID+2 VaLUE ID+3 VALUE
1 s 3.C47539E 02 3.098955E 02 3.173071E 02 3.197708E 02
7 S 3.173C71E 02 3.1977C8E 02 3.047539E 02 3.047539E 02
13 S 1.144310E O1 1.175737€ 01 9.320256E 00 1.032132E 01
21 S 9.3Z0257E 00 1.032132E 01 1.144313E 01 1.175758E 01
27 S 1.1443108 01 1.175737E O1
100 S 3.0G0000E 02

1, 1976 NASTRAN 12/31/74

ID+4 VALUE
3.047539E 02
9.320056E 00
1.144313E 01
9.320056E 00

ID+5 VALUE
3.098955E 02
1.032128E 01
1.175758E 01
1.032129E 01

PAGE

]
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NLSS PROBLEM

SAME AS PRCBLEM SIXTEEN,

AND AN ELFORCE GCUTPUT REQUEST.

POINT 1D.
1
7

TYPE
S
S

ib VALUE ID+1
4 .000000E 00

BUT WITH A BETTER GUESS

JANUARY

LOAD VECTOR

VALUE ID+2 VALUE

8.000000E CC 8.000000E OO

8.000000E 00 4.000000E 00

1D+3 VALUE
4.000000E 00

1. 1976 NASTRAN 12/31/74

ID+4 VALUE
4.000000E 00

10+5 VALUE
8.000000E 00

PAGE

10
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MI.SS PROBLEM ... SAME AS PROBLEM SIXTEEN,

BUT WITH A BETTER GUESS JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 11
AND AN ELFORCE OQUTPUT REQUEST.

FORCES O F SINGLE-POINT
POINT 1ID. TYPE 10 VALUE
100 S -2.985400E 01

CONSTRAINT

ID+1 VALUE ID+2 VALUE ID+3 VALUE 1D+4 VALUE ID+5 VALUE



BUT WITH A BETTER GUESS JANUARY t, 1976

NLSS PROBLEM SAME. AS PROBLEM SIXTEEN,
AND AN ELFORCE QUTPUT REQUEST.

TEMPERATURE GRADIENTS AND

FINITE ELEMENT

ELEMENT-ID EL-TYPE X-GRADIENT Y-GRADIENT Z-GRADIENT X-FLOW
10 ROD 5.1416C2E 00 -1.028320E 03
20 ROD 5.141602E 00 -1.028320E 03

SI-AT

NASTRAN 12/31/74 PAGE 12
HEAT FLOWS
Y-FLOW

Z-FLOW



91-11

NLSS PROBLEW

SAME AS

PROBLEM SIXTEEN,

AND AN ELFORCEZ QUTPUT REQUEST.

ELEMENT-ID
30
40
50

LEMENT

X-GRADIENT
5.141602E 01
7.411621E 01
2.463623E 01

BUT WITH A BETTER GUESS

[oNeXa]
[eReNo)

Y

TEMPERATURE

-GRADIENT

JANUARY

1, 1976

GRADIENTS AND

Z-GRADIENT

-1,
-1,
-4,

X-FLOW

02B320E 04
482324E 04
927246E 03

NASTRAN 12/31/74

H

EAT

[eNolo]

'S
.0
.0
.0

FLOW

FLOWS

PAGE

Z-FLOW

13
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NLSS PROBLEM
AND AN ELFORCE OQUTPUT REQUEST.

HEAT

ELEMENT-1D
&0
200
300
400
500
600
700
1200
1300
1400
2500
2600
2700

SAME AS PROBLEM SIXTEEN,

A
0
¢}
[¢]
¢}
0
0
0.
o]
s}
o}
o]
0
0

FLOW INTO

PPLIED-LOAD

bbbeOOOOOOOO

WWNWLOUNODOOCOON

HBDY

BUT WITH a BETTER GUESS

CONVECTION

.985451E

oO0QOO00D

.8975034E
.027185E
.0693e2E
.975024E
.027185E
.069382E

01

o]}
¢]o]
Co
o0}
00
00

JANUARY 1

ELEMENTS

ADIATION

coooooo

.280534E
.330055E
.363784E
.280534E
-3.3300S85E
-3.363783E

R
]
o}
[0}
0
0
Q.
0
-3
-3
-3
-3

[o]9}
[o]e}
00
00
00
[o]e]

1976 NASTRAN 12/31/74

(CHBDY)

.0.00000

TOTAL

.985451E 01

.055000E-01
.028698E-01
.944021E-01
.055000E-01
.028698E-01
.944012E-01

PAGE

14
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[THEE ST TR JEE JNE BE L N N B

* KO OE R XX " e % » ¥ Hoa % % % & & % % % % 4 % % ¥ K ¥ % ¥

* %

NASTRAN LOADED AT LOCLTION OFAF20

1FP
IFp

END
LINKNSO2 ---

LINK END ---

GP1 BEGN
GP1 END
GP2 BEGN
GP2 END
PLTSET BEGN
PLTSET END
PRTMSG BEGN
PRTMSG END
SETVAL BEGN
SETVAL END

GR3 BEGN
GP3 END
TA1 BEGN
TA1 END
LINKNSO3 ---
LINK END ---
SMAt BEGN
SMA1 END
LINKNSOS5 ---
LINK END ---
RMG BEGN
Mp

Mp

D

METHOD 2 NT,NBR PASSES
D

POSE

POSE

D

METHOD 2 NT,NBR PASSES

TIME 70 GO = 59 CPU SEC.. 228 1/0 SEC.

0 CPU-SEC. 0 ELAPSED-SEC. SEM1
0 CPU-SEC. 0 ELAPSED-SEC. SEMT
0 CPU-SEC. 2 ELAPSED-SEC. NAST
0 CPU-SEC. 3 ELAPSED-SEC. GNF1
0 CPU-SEC. 3 ELAPSED-SEC. XCSA
1 CPU-SEC. 3 ELAPSED-SEC. 1FP1
1 CPU-SEC. 5 ELAPSEG-SEC. XSOR
1 CPU-SEC. 10 ELAPSED-SEC. DO
2 CPU-SEC. 23 ELAPSED-SEC. END
2 CPU-SEC. 23 ELAPSED-SEC. XGPI
3 CPU-SEC. 27 ELAPSED-SEC. SEM1
3 .CPU-SEC, 27 ELAFSED-SEC. .-
21 1/0 SEC.

LAST LINK BID NOT USE 0 BYTES OF OPEN CORE
3 CPU-SEC. 29 ELAPSED-SEC. .-
3 CPU-SEC. 29 ELAFSED-SEC. XSFA
3 CPU-SEC. 20 ELAPSED-SEC. XSFA
3 CPU-SEC. 30 ELAPSED-SEC. 2
3 CPU-SEC. L4 ELAPSED-SEC. 2
3 CFU-SEC. .5 ELAPSED-SEC. s
3 CPU-SEC. 6 ELAPSED-SEC. 5
3 CPU-SEC. 48 ELAPSED-SEC. 7
3 CFU-SEC. L6 ELAPSED-SEC. 7
4 CPU-SEC. %7 ELAPSED-SEC. 9
4 CPU-SEC. 37 ELAPSED-SEC. 9
4 Cpu-SEC. 37 ELAFSED-SEC. 10
4 CPU-SEC. L7 ELAPSED-SEC. 10
4 CPU-SEC. 39 ELAPSED-SEC. 18
4 CPU-SEC. 44 ELAPSED-SEC. 18
4 CPU-SEC. 44 ELLPSED-SEC. 20
4 CPU-SEC. 51 ELAPSED-SEC. 20
1 CPU-SEC. 52 ELAPSED-SEC. EERR

51 1,0 SEC.

LAST _INK DID NOT USE 41328 EYTES OF OPEN CORE
4 CPU-SEC. 55 ELA4FSED-SEC. ----
4 CPU-SEC. 55 ELLPSED-SEC. 24
4 CPU-SEC. 59 ELAPSED-SEC. 24
4 CPU-SEC. 59 ELAPSED-SEC. a---

57 1/0 SEC.

LAST LIMK DID NOT USE 23308 BYTES OF OPEN CORE
4 CPU-SEC. 62 ELAFSED-SEC. ———-
4 CPU-SEC. 62 ELLPSED-SEC. 27
4 CFU-SEC. 65 ELAFSED-SEC. SDCO
4 CPU-SEC. 66 ELAPSED-SEC. 5DCO
4 CPU-SEC. 67 ELAPSED-SEC. FBes
5 CPU-SEC. 69 ELAPSED-SEC. FBS
5 CPU-SEC. 69 ELAPSED-SEC. MPYA
S CPU-SEZC. 70 ELAPSED-SEC. MPYA
S CPU-SEC. 7?0 ELAPSED-SEC. TRAN
5 CPU-SEC. 72 ELAPSED-SEC. TRAN
5 CPU-SEC. 72 ELAPSED-SEC. MPYA
5 CPU-SEC. 73 ELAPSED-SEC. MPYA

D

1.EST.

1,EST.

TIME

TIME
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*
*

¢ " X & Hox % % ¥ [T S I S

* ¥

& *

n =& &

% % %

HO%® % % & % % % % & ® % % * X

5 CPu-SEC.
5 CPU-SEC,
72 1/0 SEC.

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
84 1/0 SEC.

(LRGN EO R

LAST LINK DID NOT USE

5 CPU-SEC.
5 CPU-SEC.
5 CPU-SEC.
6 CPU-SEC.
8 I/0 SEC.

LAST LINK DID NOT USE

CPU-SEC.
CPU-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC.

[ M Wl IR )

CPU-SEC.
CPU-SEC.

[T 7]

CPU-SEC.

[a) R0

CPU-SEC.
CPU-SEC.

~N -~

-

CPU-SEC.
CPU-SEC.

-

CPU-SEC.
CPU-SEC.

~ =

7 CPU-SEC.
7 CPU-SEC.
7 CPU-SEC.
106 1/0 SEC.

LAST LINK CID NGT USE

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
118 1/0 SEC.

0 0000 MmO®OMEmD®D

LAST LINK DID NOT USE

8 CPU-SEC.
8 CPU-SEC.
8 CPU-SEC.
8 CPU-SEC.

CPU-SEC.

75
7%

s0
80
g5
E6
£7
£7

S1
91
92
“3

96
96
52
99
1G1

102
103

104
105

106
708

111
111

112
112
114

119
119
19
120
122
1:12
123
123
129
125
128
129
130
130

131
131
136
137

ELAPSED-SEC.
ELAPSED-SEC.

31560 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

76084 BYTES OF

ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.

74704 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.

ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.

68244 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED- SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC,
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

27

32
32
38
38

RMG END
LINKNSQG ---

LINK END ---
GP4 BEGN
GP4 END
GPSP BEGN
GPsSP END
LINKNS14 ---

OPEN CORE

39
39

42
42
44
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
a4

50
50
51
51
52
52
55
DECO
DECO
55
XSFA
XSFA

LINK END ---
OFP BEGN
OFP END
LINKNSO4 ---

LINK END ---
MCE1 BEGN
MCE1 END
MCE2 BEGN
D

METHOD 2 NT,NBR

D
D
METHOD 2 T
D

o
METHOD 2 T .NBR

D
D

METHOD 2 NT,NBR

D
D

METHOD 2 T .NBR

D
D

METHOD 2 T ,NBR

D
MCE2 END
LINKNSO7 ~---

LINK END ---
VEC BEGN
VEC END
PARTN BEGN
PARTN END
PARTN BEGN
PARTN END
DECOMP BEGN
Mp

MpP

DECOMP  END

LINKNSOS - --

59592 BYTES OF OPEN CORE

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

59
59
63

LINK END ---
5SG1 BEGN
55G1 END
$8G2 BEGN

PASSES

PASSES

PASSES

PASSES

PASSES

PASSES

1.EST.

1.EST.

1,EST.

1,EST.

1,EST,

1,EST.

TIME

TIME

TIME
TIME
TIME

TIME

0.0
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hd 8 CPU-SEC.

CPU-SEC.
CPU-SEC.

*
o w

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

CrU-SEC.

1/0 SEC.
INK DID NOT

CPU-SEC.

CPU-SEC.

CPU-SEC.

CPU-SEC.

151 1/0 SEC.
LAST LINK DID NOT

9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

9 CPU-SEC.

161 1,0 SEC.
LAST LINK DID NOT

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

168 1/0 SEC.
LAST LINK DID NOT

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

10 CPU-SEC.

179 1/0 SEC.
LAST LINK DID NOT

» 10 CPU-SEC,
* 10 CPU-SEC.
¥
ES

x % X ¥ %

14
LAST

no% A o N 0o * % x (LI )
WOOOr OULOOW

n % ¥ % x

10 CPU-SEC,
10 CPU-3EC.

= 182 1/0 SEC.
LAST LINXK DID NOT

139 ELAPSED-SEC.

141 ELAPSECZ-SEC.
143 ELAFSED-SEC.

144 ELAPSED-SEC.
144 ELAPSED-SEC.
145 ELAPSED-SEC.
155 ELAPSED-SEC.
156 ELAPSED-SEC.

USE 24368 BYTES OF
165 ELAPSED-SEC.
165 ELAPSED-SEC.
168 ELAFSED-SEC.
1€7 ELAPSED-SEC.

USE 73552 BYTES OF
173 ELAPSED-SEC.
173 ELAPSED-SEC.
178 ELAPSED-SEC.
179 ELAPSED-SEC.

USE 25464 BYTES OF
184 ELAPSED-SEC.
184 ELAPSED-SEC.
165 ELAFSED-SEC.
"€5 ELAPSED-SEC.

USE 68004 BYTES OF
1043 ELAPSED-SEC.
193 ELAPSED-SEC.
1694 ELAPSED-SEC.
195 ELAPSED-SEC.

USE 25440 BYTES OF
204 ELAPSED-SEC.
203 ELAPSED-SEC.
204 ELAPSED-SEC.
206 ELAPSED-SEC.

USE 682004 BYTES OF OPEN CORE
AMOUNT OF OPEN CORE NOT USED =

MPYA D
METHOD 2 T .NBR PASSES
MPYA D
MPYA D
METHOD 2 NT.NBR PASSES

MPYA D

63 $562 END

66 SSGHT  BEGN

66 SSGHT  END

---- LINKNSO8 ---
OPEN CORE

---- LINK END - -

71 PLTTRAN BEGN

71 PLTTRAN END

<--- LINKNS13 ---
OPEN CORE

<-~- LINK END ---

74 SOR2 BEGN

74 SDR2 END

--~- LINKNS14 ---
OPEN CORE

<-~- LINK END ---

75 OFP BEGN

75 OFP END

---- LINKNS13 ---
OPEN CORE

---- LINK END ---

77 SDRHT  BEGN

77 SDRHT  END

---- LINKNS14 ---
OPEN CORE

---- LINK END ---

78 oFp BEGN

78 OFP END

92 EXIT BEGN

OK BYTES

1.EST.

t,EST.

TIME =

TIME =

0.0
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JANUARY 1. 1976

N&STRAN EXECUTIVE CONTROL DECK ECHO

S
$(!1‘*¥"*'*"*"liiv‘fx’rv--vv-**’!0W***i-***#*:r*'rl'rix*l****t'#i*i*ii'**###*!#**it*ﬁ-tt
$ START OF EXECUTIVE CONTROL m#rekkhkbwdbhhnu dkh bk w A hnth bk s h kb h bk b bk ko n b b
R R e LR L e e e L T I e
3

ID CLASS PROELEM EICHMTESN, C.E. JACKSON

S
$ MAAIMUM CPU TIME ALLOWED FOR THE JOB.

$

TIME 10

$

$ THE THERMAL ANALYZER PORTION OF NASTRAN IS TO BE USED
$

APP REAT

$

$ THE NON-LINEAR TRANSIZNT SOLUTION ALGORITHM IS TO BE USED
g

SoL 9

3
S REQUEST FOR DIAGNOSTIC WHICH PRINTS OUT CONVERGENCE CRITERIA
S PRGOUCES CUTPUT ONLY FCR SOL 3

5

DIAG 18

$

$ ACTIVATES THE GIAGMOSTIC WHICH FRINTS OUT THE DMAP CONTROL CARDS FOR THE
$ RIGID FORMAT SELECTED ABOVE (SOL 9)

%

DIAG 14

S

S ADD ADDITICNAL DMaP CONTROL CARDS TO PRINT OUT THE THERMAL MASS MATRIX.HBGG
3

ALTER 33

WATP%N HB3G.... // %

EMDALTER

3
CEND

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN. OTIME. AND JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 2

CASE CONTROL DECK ECHO

CARD
COUNT
1 $
2 ek r s E A A AR T s AR F KA AT M R A KA KA RS AR A A kR R KT S KA A KT AR AWK RN F R TR kA RN
3 % END OF EXECUTIVE CONTROL --- START CASE CONTROL *x»e~xsvxadkmsharabchunsrbketrsn
4 AR L R R R R T s T
5 $
6 TITLE= NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME, AND ELFORCE
7 3
8 3 SPECIFY 51 LINES OF DATA PER PAGE (DOES NOT .NCLUDE HEADINGS AT TOP OF PAGE)
g $
10 LINE=51
11 $
12 $ REQUEST SORTED AND UNSORTED OUTPUT
13 $ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR
14 $
15 ECHO=BOTH
16 $
17 $ SELECT THE MPC AND LOAD SETS TO BE USED IN THIS SOLUTION
138 $ NOTE THAT NO SPC 5ZT IS SELECTED. AND THAT DLCAD HAS REPLACED LOAD.
19 $
20 WMPC=200
21 DLOAD=300
22 %
23 $ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
24 $ THE SELECTION OF THIS SET IS OPTIONAL FOR SOL §. BUT SHOULD BE MADE IF
25 $ THE FINAL TEMPERATURE IS SEVERAL [-UNDRED DEGREES DIFFERENT FROM THE
26 $ IC VECTOR, AND RADIATIVE INTERCHANGES ARE INCLUDED.
27 $
28 TEMP(MATERIAL)=400
2 $
30 $ SELECT THE STEP SIZE. NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY
31 $
32 TSTEP=500
33 $
24 $ SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR AT T=0.
35 $
36 IC=500
37 3
38 $ SELECT THE OUTPUT DESIRED (TEMPERATURES AND GRADIENTS AND HEAT FLOWS)
39 $
40 OUTPUT
41 3
a2 $ DEFINE THE TIMES AT WHICH OUTPUT IS DESIRED ... THE NEAREST AVAILABLE SOLUTION
43 $ TIMES TO THOSE TIMES LISTED BELOW WILL BE SELECTED FOR OQUTPUT,
2 $
45 SET 1 = 0. ., 30. . 60. , 600. , 1200. , 1800.
46 5
a7 $ SCLECT THE OTIME SET
48 3
49 OTIME = 1
50 $
51 $ DEFINE A GROUP OF GRID POINTS TO Bt REFERENCED BY AN OUTPUT REQUEST
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HON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME. AND JANUARY 1, 1978 NASTRAN 12/31/74 PAGE

CARD
COUNT

ul
N

n

[§]
WO NI Mo

U uon g

€0

CAGSE CONTROL DECK ECHDO
9
SET € = 1.,2,3,4.5.6.7.8.100
3
% REFEIRENCE A PREVIOUSLY DEFINED GROUP OF CRID POINTS
)
THERMAL=5
3
5 RZQUEST ELEMENT GRADIENT AND HEAT FLOW GJTPUT
3
ELFORCE=ALL
$
Prosrad s w s v xS wAk R b b ARk R AR R F A kA A A KR AR A TN R KR AT AR K I F R kw I Rk A YR
% END CASE CONTROL --- START BULK DATA wordrorkom 4 % skokon o or oy or ok A o ok s & S or Wk Ao b ¥ Ok ok 3w W d X
LR e e A R O R R A A AR S Ly T ]
$

BEGIN BULK
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NON-LINEAR TRANSIENT PROBLEM

.. 2
$

INPUT

3

S UNITS MUST BE CONSISTENT

$ IN THIS PROBLEM. METERS. WATTS,

$
$

$ DEFINE GRID POINTS

$

GRID
GRID
GRID
GRID
GR1D
GR1ID
GR1D
CRID
GRID
GRID
GR1D
S

A @ ONOUDWN =

0
00

S CONNECT GRID POINTS

S

CROD 10
CRCC 20
couap2 30
cQuap2 40
cQuAap2 SO
S

100
100
200
200
200

WA = O

DEMONSTRATE MATPRN, OTIME.

BULK

[aNeNeNal

[T,

o -
Ul =

bhwroON

AND

DAaTA

[oNalaolsRoNaoReNoNoNaRe)

6
7
8

UANUARY

DECK

7

5
6
7

$ DEFINE CROSS-SECTIONAL AREAS AND/OR TH.CKNESSES

S
PROD 100
pQuUAD2 2C0

S

$ DEFINE MATERIAL

$ CEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT

S

MAT 4 1000
S

S

CHSDY 60

+~CONVEC 100
PHEDY 300

1000 .001
10G0 .0i

200. 2.426+6

300 LINE
100
30G0 .314
200.

9 1
10 1

DEFINE APPLIED LOADS

MAT4 30C0

S

S DEFINE CONSTRAINTS
3

MPC 260

MPC 200

3

S

3

SLOAD 30C

1 4.

1

5

THERMAL CONDUCTIVITY AND THERMAL MASS

HY

1.

ECHDO

-1,
-1.

1976

8

AND DEGREES CELSIUS ARE USED

NASTRAN 12/31/74

ALUMINUM

+CONVEC

Pa

~
u

E
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NON-LINEAR TRANSIENT PROSLEM ... DEMONSTRATE MATPRN. OTIME. AND JANUARY 1. 1976 NASTRAN 12/31/74 PAGE

INFPUT BULK D aTaA G ECK ECH

ey

1 . 2 .. 3 .. 4
SLOLD 300
SLOAD 300
SLOAD 360
3
R R e LA R T A L T R R A R T R TR T L]

U
[}
-~
@®
%
-
o

4.
8.
a

~N U w
eIl 20 ~ N}

8.
4.
8

3 THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWO. THE ONLY EBULK DATA CARD R 1OVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

S

g

$ ThIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE

S

SPCh 100 1 100

S

$ RADIATION BOUNDARY ELEMENTS

S

CHBLY 200 2000 AREA4 1 2 & 5

cHBDY 300 2000 AREA4 2 3 7 6

CHBDY <00 2000 AREAS 3 4 8 7

CHBDY 500 2500 AREA4 5 6 2 1

CHEDY 6C0 2CC0 AREA4 6 7 3 2

CHEDY 700 20G0 AREA4 7 3 4 3

3

S EMISSIVITY OF RADIATING ELEMTNT

$

FHEDY 2000 .90

S

S ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED

3 CY TEMP(MATERIAL) IN CASE CONTROL

)

TEMP 300 100 300.

TEMPD 400 300.

3

S PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOOPING
S

FARAM TABS 273.15
FARAM SIGMA 5.635E-8
PARLM MaXIT 8

PARAM EPSHT .0C0o1

3

¢ DEFINITION OF THE RADIATION MATRIX

S ALL OF THE RADIATION GOES TO SPACE

S

RACLST 200 300 400 500 600 700
RADMTA 1 o 0. 0. 0. 0. 0.
QADMTX 2 0. 0. 0. 0. 0.
RLDMTA 3 0. 0. 0. Q.

RACNMTX 4 o 0 0

AMOMTA 5 18] o]

RADMTX 6 0

3
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NON-LINEAR TRANSIENT PROBLEM ... DEMCNSTRATE MATPRN, OTIME. AND JANUARY 1, 1976 NASTRAN 12/31/74

INPUT BULK DATA DECK ECHDO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
L e R A A A L R A R Rl A R S R R R P R L)
$ THE FOLLOWING BULK DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION ----=-cc---
S THEY CONVERT PROBLEM TWO TO PROBLEM THREE
$ NCTE THAT THE SPC1 SET WAS NOT SELECTED iN CASE CONTROL
S NOTE THAT SPCF OUTPUT 1S NOT REQUESTED IN TRANSIENT
S NOTE THAT THERMAL MASS WAS ADDED 7O ‘MAT4‘ CARD 1000
5 NOTE THAT THE DIAG CARD IN THE EXECYUTIVE CONTROL WAS IRRELEVANT
S NOTE THAT THE LOAD REQUEST IN CASE CONTROL IS NOW A DLOAD REQUEST
3
$
$ TRANSIENT SINGLE POINT CONSTRAINT METHOD
$ CONSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS
$
CELAS2 300 1.+45 100 1
SLOAD 200 100 300.+45
$

$ DEFINES A CONSTANT LOAD SET APPLIED FROM T=0. TO T=1.+6 SECONDS
S

TLOAD2 300 30 Q. 1.46 0. 0. +TL1
+TL1 0. o.
S

$ DEFINES THE NUMBER OF INCREMENTS, THE STEP SIZE. AND THE PRINTOUT FREQUENCY

S REFERENCED IN CASE CONTROL AS 'TSTEP'

$ EACH TIME STEP IS 30 SECONDS

$ .

TSTEP S00 45 30. 1

%

$ DEFINES A TEMPERATURE VECTOR --- REFERENCED IN CASE CONTRQOL AS ‘1C’

s

TEMPD 600 300.

$

R R R R N TN
NO NEW BULK DATA CARDS WERE ADDED 7O CONVERT PROBLEM THREE TO PROBLEM
EIGHTEEN. A DIAGNOSTIC REQUEST AND A DMAP ALTER WERE ADDED TO THE EXEC CONTROL
AND AN OTIME SET WAS DEFINED AND SELECTED IN THE CASE CONTROL.

TO REDUCE THE QUTPUT VOLUME, THE ONLY QUTPUT REQUESTED IN THIS

RUN 1S THERMAL=5 AND ELFORCE=ALL.

R T R P )
S END OF BULK DATA **sdudtvdhe bt tambharhrmahohkbr s dudysrbhbnantinissnbbtitsdinmntn
R R R S e P e
$

ENDDATA

[ RNV RN

TOTAL COUNT= 144

x4 USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-uRDER DECK.

PAGE

€




NON-LINZAR TRANSIENT PROBLEM ... DEMONSTRATE KMATPRN, OTIME., AND JANUARY 1, 1976 NASTRAN 12/31/74 PAGE

8-81

SORTED BUL K DAaTA ECHO

CARD
COUNT 1 .. 2 .. 3 .. 4 .. S .. 6 .. 7 .. 8 .. 9 .. 10

1- CELAS2 300 1.+45 100 1

2- ChEny 60 00 LINE 1 5 +CONVEC
3- ~CCNVEC 16O 100

4- CHEZOY 200 2000 AREA4 1 2 6 5
5- CHEDY 300 20C0 ARCA4 2 3 7 6
6- CrieDdY 460 2020 AREAS 3 4 8 7
7- cHEDY 500 20G0 AREAQ 5 6 2 1
8- CHBDY 600 2000 AREL4 6 7 3 2
9- ChiQY 700 2C00 AREA4 7 8 4 3
10- CGuaAt2 30 200 1 2 € 5

11- Couap2 30 200 2 3 7 6

12~ CLuAD2 S50 200 3 4 8 7

13- CRT 10 100 10 2

14- CRZD 2 100 9 6

15- CRID 1 0.0 0.0 0.0

16- GRID 2 B 0.0 c.0

17- GRID 3 .2 0.0 v.0

18- GRLID 4 3 G.0 0.0

19- IRID 5 0.0 -1 0.C

G- CGRID S .1 .1 0.0

21- GrID 7 .2 A 0.0

22- GRID 8 L3 .1 0.0

23- SRID 9 0.0 .2 0.0

24- GRID 10 0.0 -1 0.0

25- GRIO 100 -.05 .05 0.0

26- MAT4 1000 2C0. 2.426+6 ALUMINUM
27- AT A ctslete] 200.

28- NC 20¢ 9 1 1. 1 -t.
23- [ 250 10 1 1. 1 1 -1.

3C- PARLM EPSHT .0G0

31- FARAM WAXIT 8

32- FARLM SIGMA 5.685E£-8

33- FARAM TA3S 273.15

34- PHEDY 200 3000 .314

35- PHIDY 2000 .90

35 - PQULD2 200 1000 .01

37- FROD 100 1000 .001

38- RADLST 200 300 400 500 600 700

39- RADMTX 0.0 0.0 0.0 0.0 0.0 0.0

40- RADMTX 2 0.0 0.0 G.0 0.0 0.0

41 - RaDMTX 3 0.0 0.0 0.0 0.0

42- RLDMTX 4 0.0 0.0 0.0

43- RACMTX 5 0.0 0.0

44 - RADMTX 6 0.0

45- SLOAD 300 1 4. 2 <]

4g- SLCAD  3C0 3 8. 4 4

47- SLoaD 300 5 4. [ 8

48- S.0AD 300 7 8. 8 4

49- SLOAD 3Co 100 300.+5

50- SPCH 100 1 100

51- TLNP 400 100 300



NON-LINEAR TRANSIENT prOBLenm ..

CARD

COUNT
52-
53-
54+
855~
56-

1
TEMPD
TEMPD
TLOADD
+7 Lt
TSTEP
ENDDATA

"a00

800
300

500

DEMONSTRATE maTPRN, OTimE. ANp

300.
300.
300
Q.
45

SORTED

3

330,

4

B UL K

3
i+

JaNUaRy
DATA

6 7
1.486

1, 1976

g.¢

NASTRAN 12/31/74

+TL

PAGE
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01-81

NO.

1

2

NCN-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME. AND JANUARY 1. 1876 NASTRAN 12/31/74

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTION

BEGIN
FILE

GP1

SAVE
PURGE

CHKPNT

COND
GP2
CHKPNT

PLTSET

SAVE
PRTMSG
SETVAL
SAVE
COND

PLOT

SAVE
PRTMSG
LABEL
CHKPNT
GF3
CHKPNT

TAl,

HEAT MO.9 TRANSIENT HEAT TRANSFER ANALYSIS $
KGGX=TARPE/ KGG=TAPE %

GEOM? ,GEOM2 . /HGPL .HEQEXIN ,HGPDT ,HCSTM, ,HBG+DT ,HSIL/V .N . HLUSET/
V.N HALWAYS=-1/V ,N,HNOGPDT $

HLUSET.HNOGP2TS
HUSET . HGM ,HGO .HKAA ,HBAA .HPSO ,HKFS  HQP ,HEST/HNOGPDT $

HGPL . HEQEXIN.HGPDT ,HCSTM,HBGPDT \HSIL HUSET ,HGM.HGO ,HKAA ,HBAA,
HPSQ HKFS ,HOP ,HEST $

HLSL5.HNOGFGTS
GEOM2 . HEQEXIN/HECT $
HECT S

PCDB.HEQEXIN . HECT/HPLTSETX ,HPLTPAR,HGPSETS . HELSETS/V . N ,HNSIL/V,
N,JUnPPLOT $

HNSIL JUMPPLOT $

HPLTSETX//S
//V.N,HPLTFLG/C.N,1/V N ,HPFILE/C.N,O $
HPLTFLG.HPFILE $

HP1.,JUMPPLOTS

HPLTPAR ,HGPSETS HELSETS ,CASECC.HBGPDT .HEQEXIN,HSIL, . /HPLOTX1/
VN, HNSIL/Y N, HLUSET/V.N,JUMPPLOT/V N ,HPLTFLG/V N ,HPFILE &

JUMPPLOT . HPLTFLG.HPFILE $

HPLOTX1//%

HP1 §

HPLTP?AR ,HCPSETS ,HELSETS &

GEOM3 .HEQEXIN,GEOM2/HSLT ,HGPTT/C.N,123/C,N.123/C.N,123 §
HGPTT HSLT S

JHECT ,EPT ,HBGPDT ,HSIL ,HGPTT ,HCSTM/HEST, ,HGEI ,HECPT,HGPCT/ V.N,

PAGE

9



11-81

NCN-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME. AND JANUARY

NQ.

23
25
26

27

23
29
30

31
32
33
33
34

35

36
37
38
39

40

41
42
43

a4

NASTRAN SOURCE PROGRAM COMPILATIGOGN
DMAP-DMAP INSTRUCTION

MLUSET/C.N,123/V,N HNOSIMP=-1/C,N,0/C.N,123/C.N,123 §

SAVE HNOSINP §

CHKPNT HEST.FECPT.HGPCT $

COND HLBL1,HNOSIMPS

SMA1 HCSTM.MPT ,HECPT ,HGPCT,DIT/HKGGX, ,HGPST/C.N,123/C.N,123/V.N,
HNNLK §

SAVE HNNLK &

CHKPNT HKGGX .HGPST $

SMA2 HCSTM.MPT ,HECPT ,HGPCT ,DIT/,HBGG/C,N,1.0/C,N,123/V.N, HNOBGG=
-1/C.N.-1 %

SAVE HNOBGG $

PURGE HBNN.HBFF ,HBAA ,HBGG/HNOBGGS

CHKPNT HBGG.HBNN ,HBFF ,HBAA §

MATPRN HBGG.... // $

LABEL HLBL® §

RMG HEST .MATPOOL .HGPTT .HKGGX/HRGG,HQGE .HKGG/C.Y.TABS/C,Y.SIGMA=0.0/
V.N,HNLR/V.N.HLUSET &

SAVE HNLR S

EQUIV HKGGX .HKGG/HNLR §

PURGE HRGG . HRNN ,HRFF ,HRAA ,HRDD/HNLR $

CHKPNT HRGG.HRNN ,HRFF ,HRAA ,HRDD.RKGG.HQGE $

GP4 CASELN .GEOMS ,HEQEXIN ,HSIL.HGPDT/HRG, ,HUSET,/V ,N.HLUSET/V N,
HMPCF =-1/V.N,HMPCF2=-1/V N ,HSINGLE=-1/V.N HOMIT=-1/V N ,HREACT=
-1/C.N,0/C.N.123/V.N,HNOSET=~1/V.N,HNOL/V N ,HNCA=-1 §

SAVE HMPCF: \HSINGLE ,HOMIT HNOSET .HREACT .HMPCF2 HNOL .HNOA $

PURGE HGM . HGMD /HMPCF 1 /HGO . HGOD/HOMIT/HKFS .HPSC .HQP/HSINGLE $

EQUIV HKGG, HKNN/HMPCF1 /HRGG , HRNN/HMPCF 1 /HBGG . HBNN/HMPCF1 $

CHKPNT HGM,HRG ,HGO ,HKFS . HQP ,HUSET ,HGMD ,HGOD . HPSO .HKNN , HRNN .HBNN $

L

1976

NASTRAN 12/31/74

PAGE
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¢l-81

NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME. AND JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 11

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTI(N

NO.

45 COND HLBL2 HNOSINP §

46 GPSP HGPL .+ GPST  HUSET .HSIL/HOGPST $
47 CFP HOGPST.....//V.N.HCARDNO $

43 SAVE HCARDMNO $

49 LABEL HLEL2 3

50 COND HLBL3 . HVPCET &

51 %“CE1 HUSET .HRG/HGM §

52 CHKPNT HGM 5

53 MCE2 HUSET . HGM, HKGG ,HRGG ,HBGG. /HANN ,HRNN ,HENN, $

54 CHKPNT HKNN . HRNN ,HENN $

55 LASEL HLBL3 %

56 EQUIV HKNN ,HKFF /HSINGLE/HRNN (HRFF/HSINGLE/HBNN  HBFF /HSINGLE $
57 CHKPNT HKFF HRFF HBFF §

53 COND HLBL3 . HSINGLE §

€9 SCE! HUSET .HKNN.HRNN ,HBNN, /HKFF ,HKFS, ,HRFF ,HBFF, $

60 CHKPNT HAFS ,HKFF . HRFF ,HBFF $

61 LABEL HLBLA 3

€2 EQUIV HKFF , YXAA/HOMIT/HRFF ,HRAA/HOMIT/HBFF ,HBAA/HOMIT $

63 CHKPNT HKAA HRAA ,HBAA §

64 COND HLBLS .HOMIT 3

65 SMmP1 HUSET . HKFF,,,/HGO , HKAA,,..,... &
€6 CHKPNT HGO , HKAA $

€7 COND HLBLI .HNLR S
68 SKnp2 HUSET ,HGO .HRFF/HRAL 3
69 CHKPNT HRAA &

70 LAERL HLBLR &



€I-81

71
72
73
74
75

76
77
78
79
80

81

82
83
84

85

86
g7

es

89
S0

91

NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME, AND JANUARY

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN
NO.

COND
smp2
CHKPNT
LABEL

OPD

SAVE
COND
EQUIV
PURGE

CHKPNT
MTRXIN

SAVE
PARAM
PURGE

EQUIV

CHKPNT
COND

GKAD

LABEL
EQUIV

CHKPNT

HLBL5.HNOBGG $

HUSET .HGO ,HBFF/HBAA &

HBAA &

HLBLS $

DYNAMICS ,HGPL .HSIL .HUSET/HGPLD.HSILD.HUSETD , HTFPOCL . HDLT, ..
HNLFT.HTRL. ,HEQGDYN/V ,N.HLUSET/V ,N,HLUSETD/C.N,123 /V.N,HNODLT/
C.N.123/C.N,123/V.N,HNONLFT/V N HNOTRL/C,N,123/C.N,123/ V N,
HNOUE %

HLUSETD . HNODLT ,HNONLFT ,HNOTRL .HNOUE 3

HERROR1.HNOTRLS

HGO . HGOD /HNGUE /HGM , HGMG /HNOUE $

HPPO.HPSO,HPDO ,HPDT/HNODLT §

HUSETD .HEQDYN, ,HTFPOOL,HDLT ,HTRL ,HGGD ,HGMD .HNLFT ,HSILD.HGPLD,
HPPO,HPSO,hPDO,HPDT $

CASECC.MATPCOL ,HEGCDYN, .HTFPOOL/HKX2PP, ,HB2PP/V N HLUSETD/ V.N,
HNOK2PP/C.N,123/V . N ,HNOB2PP %

HNOK2PP ,HNOB2PP $
//C,N,AND/V N, HKDEKA/V N,HNOUE/V N.HNOK2PP $
HK2DD/HNOX2PP/HB2DD/HNOB2PP $

MKAA , HKDD /HKDEKA/HE2PP . HB2DD/HNOA /HK2PP , HK2DD/HNOA /HRAA , HRDD/
HNOUE §

HK2PP.HB2PP,HK2DD .HB2DD ,HKDD . HRDD $

HLBLG,HNOGPDT $
HUSET).HGM.HGO .HKAA . HBAA .HRAA, ,HK2PP. ,HB2PP/HKDD.HBDD. HRDD,
HGMD . 450D, HK20D . HM2DD ,HB2DD/C, N, TRANRESP/C.N.DISP/C.N. DIRECT/
C.Y.HG=0.0/C.Y.HW3=0.0/C.Y .HW4=0.0/V.N HNOK2PP/C N, -1/ V.N,
HNOB2PP/V N . HMPCF1/V N HSINGLE/V ,N,HOMIT/V N ,HNOUE/ C.N,-1/V N,
HNOBG3/V.N,HNOSIMP/C . N, -1 § :

HL8LE 3

HK2GD,4XDD/HNOSINP/HB2DD . KBDD/HNOGPDT $

HKDD.HBLD ,HRDD . HGMD,HGCD $

1.

1976

NASTRAN 12/31/74
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i-81

NO

92

93
94
95
93

97

el

99

100

101

102
103
104
105
106
110
111
112
113
114

115

116

NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME. AND JANUARY 1, 1976

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN

TRLG

SAVE
EQUIV
EQUIV
CHKPNT

TRHT

CHKPNT

VOR

SAVE
CHKPNT
COND
SDR3
CFP
SAVE
CHKPNT
LABEL
PARAM
COND
EQUIV
CCND

SCR1

LABEL
CHKPNT

PLTTRAN

CASECC ,HUSETD,HDLT .HSLT ,HBGPDT .HSIL HCSTM,HTRL ,D1T ,HGMD,HGOD, .
HEST/RPPO,HPSO . HPDO,HPDT, ,HTOL/V,N.HNOSET/V,N ,HPDEPDO $

HPDEPLO,HNOSET $
HPPO.HPDO/HNOSET $

HPDO . HPDT /HPDEPDGC $
HPPO.RPDO.HPSO ,HTOL ,HPDT $

CASECC.HUSETD.HNLFT.DIT ,HGPTT ,HKOD.HBDD,HRDD HPDT ,HTRL/HUDVT,
HPNLD/C.Y BETA=.55/C.Y.TABS=0.0/V . N ,HNLR/C.Y,RADLIN=-1 §

HUDVT . HPNLD §

CASECC.HEQDYN ,HUSETD ,HUDVT .HTOL, XYCDB HPNLD/HOUDV1 ,HOPNLY1/ C,
N,TRANRESP/C ,N,DIRECT/C.N.O/V.N HNOD/V.N.HNOP/C.N.O $

HNOD ,HNOP $
HOUDY* .HOPHL1 &

HLBL7 .HNOD &

HOUDV: . HOPNLY, ., , /HOUDV2 . HOPNLZ,,,, $
HOUDVZ2 . HOPKL2,,, . //V.N,HCARDNO $
HCARCND $

HOPNL2.HOUDV2 $

HLBL7 $
//C.N.AND/V . N.HPJUMP/V . N ,HNOP/V N, JUMPPLOT $
HLBLS HPJUUMP $

HUDVT HUPV/HNOA $

HLEL3 HNOA %

HUSETD. .HUDVT., ,HGOD,HGMD,HPSO .HKFS, . /HUPv. . HQP/C N, 1/C.N,
TRANSNT $

HLEL3 %
HUPV HQP §

HBGPDT.HSIL/HBGPDP ,HSIP/V N ,HLUSET/V . N HLUSEP §

NASTRAN 12/31/74

PAGE
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g1-81

NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN., OTIME. AND JANUARY

NASTRAN SOURCE PROGRAM COMPILATION

DMAP-DWMAP INSTRUCTION

NO.

119  SAVE HLUSEF $

120 SDR2 CASECC .HCSTM.MPT,DIT ,HEQDYN,HSILD, ,HTOL ,HBGPDP HPPO ,HQP ,HUPV.
HEST  AYCDB/HOPP1.HOQP1,HOUPV1 HOES1 ,HOEF1 ,HPUGV /C,N,
TRANRESP S

121 SDR3 HOPP1,HOQP1 . HOUPV1 ,HOEST ,HOEF1, /HOPP2 . HOQP2 ,HCUPV2  FNES2,
HOEFZ. $

122 CHKPNT  HOPP2.HOQP2.HOUPV2.HOES2.HOEF2 $

123 OFP HOPP2.HOQP2 HOUPV2 . HOEF2,HOES2.//V.N,HCARDNO $

124 SAVE HCARDNO $

125 COND HP2, JUMPPLOT &

126 PLOT HPLTPLR ,HGPSETS ,HELSETS . CASECC.HBGPDT .HEQEXIN,HSIP, HPUGV/
HPLOTX2/V.N.HNSIL/V.N.HLUSEP/V N, JUMPFLOT/V.N ,HPLTFLG/V.N,
HPFILE' S

127 SAVE HPFILE $

128 PRTMSG HPLOTN2// $

129 LABEL HP2 §

130 XYTRAN  XYCDB.HOPP2.HOQP2.HOUPV2 HOES2,HOEF2/HXYPLTT/C.N.TRAN/C.N, PSET/
V,.N,HPFILE/V ,N,HCARDNO $

131 SAVE HPFILE . HCARDNO $

132 XYPLOT  HXYPLTT// &

133 LABEL HLBLY $

134 JUMP FINIS $

135 LABEL HERROR1 $

136 PRTPARM //C,N -1/C,N,HDIRTRDS

137 LABEL FINTISS

138 END $

*** USER WARNING MESSAGE 54,
PARAMETER NAMED EPSHT NOT REFERENCED

**+ USER WARNING MESSAGE 54,
PARAMETER NAMED MAXIT NOT REFERENCED

#¥*NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM*x

1.

1976

NASTRAN 12/31/74
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91-81

NCGN-LINEAR TRAMNSIENT PROBLEM

DEMONSTRATE MATPRN, OTIME., AND JANUARY 1, 1976 NASTRAN 12/31/74

MATRIX HBGG (GINO NAME 101 ) IS A REAL 11 COLUMN X 11 ROW SYMETRIC MATRIX.

COLUMN 1 ROWS 1 THRU e LR
6.06399E 01

COLUMN 2 ROWS 2 THRU b I R LR R TR
2.92344E 02

COLUMN 3 ROWS 3 THRU L I b LR L LT
1.21300E 02

COLUMN 4 ROWS 4 THRU LR LR ceeeeeenn
6.06439E 01

COLURN 5 ROWS 5 THRU I R L L P
6.06499E 01

COLUMN 6 ROWS 6 THRU T R
2.92844E 02

COLUMN 7 ROW3 7 THRU A R LR TP PR PP
1.21300E 02

COLUMN e RGWS 8 THRU L R L LR T LR P
5.06499E O1

COLUNN 9 ROWS 9 THRU I e LR R .-
1.71544E 02

COLUNMN 10 ROYS 10 THRU L LR
1.71544E 02

COLUMNS 11 THRU 11 ARE NULL.

THE NUMBER OF MON-ZERO UORDS IN THE LONGEST RECORD = 2

THE CENSITY OF THIS MATIIX IS

¥k* USER INFORMATION MISSAGE
#xx USER INFORMATION MESSAGE

¥xx USER INFCRIMATION MISSAGE 2023,

8.26 PERCENT.

FULL INTERNAL SPACE NODE AVAILABLE

6 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99

B
C
R

monon
N O W

*=x USER INFORMATION WMESSAMCGE 3027, SYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS C SECONDS.

PAGE
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LI-81

*xx USER INFORMATION MESSAGE

#*% USER INFORMATION MESSAGE

3028,

3027,

B
C
R

UNSYNMETRIC

® W ;

REAL

EBAR = S
CEAR = 1
DECOMPOSITION TINWE ESTIMATE

S

(. SECONDS.




81-81

NON-LINEAR TRANSIENT

POINT-ID

TIME
.0
. 00COCOE
.0000C0E
.000000E
.200000E

[o}}
G1
02
03

TYPE

Twonnn

[SE SN S CREA)

FROBLEM

VALUE

.000000E
.984348E
. 959960k
.7770863E
.749849E

02
02
02
02
02

DEMONSTRATE MATPRN, OTIME,

TEMPERATURE

AND JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE
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61-81

NON-LINEAR TRANSIENT

POINT-1D

TIME
.0
.0000060E 01
.000CO0E 01
.000000E 02
.200000E 03

TYPE

wnwmwnvnan

[SESESE A

PROBLEM

VALUE

.0C0000E
.§73813E
.927502E
.549862E
.494059E

02
02
02
02
02

DEMONSTRATE MATPRN, OTIME,

TEMPERATURE

AND JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE
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0¢c-81

-0 WwWo

NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN. OTIME, AND JANUARY 1, 1978 NASTRAN 12/31/74 PAGE

18
POINT-ID = 3
TEMPERATURE VECTOR

TIME TYPE VALUE
.0 5 3.20G0TG0E 02
.GO0000E 01 S 2.6423Z9E 02
.0020C0E 01 S 2.247520E 02
.0090092E 02 S 2.23G108%E 02
.20000CGE 03 S 2.168777E 02



18-81

0
3
6
6
1

NON-LINEAR TRANSIENT

POINT-ID

TIME
.0
.000000E 01
.000000E Ot
.000000E 02
.200000E 03

TYPE

0nununuvw

MO ON W

PROBLEM

VALUE

.0CO000E
.539604E
.836946E
.160496E
.069668E

"
<

02
02
02
02

DEMCNSTRATE MATPRN. OTIME,

1

3

MPERATURE

AN

o]

VEC

JANUARY

0

R

1

1976

NASTRAN 12/31/74

PAGE
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2g-81

- OO Wo

NON-LINEAR TRANSIENT

POINT-1D

TIME
.0
.0C0000E 0!
.00200CE 01
.0CO00%E 02
.200000E 03

=
<

Gnnumwmn v

m
i

[SENE RS AL

PROBLEM

VALUE

.000000E
.984951E
. 95998 3E
.777063¢E
.749849¢E

DEMONSTRATE MATPRN, OTIME,

EMPERATURE

AND JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT

POINT-1ID = &
TIME TYPE
0.0 S 3
3.000000E 01 S 2
6.000000E 01 S 2
6.000000E 02 S 2
1.200000E 03 S 2

€2-81

PROBLEM

VALUE

.0C0O000E
.973813E
L5278502E
.549862E
.494059E

c2
02
02
02
02

DEMONSTRATE MATPRN. OTIME.

TEMPERATURE

AND VANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE
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$2-81

-~ Mo wWwo

NON-LINEAR TRANSIENT

POINT-ID =

TIME
o}

.OGCOGCE 01
.COCOCOE 01
.000000E 02
.20000CE 03

TYPE

vy

NN W

FROELEM

mmmMmmm

CEMONSTRATE MATPRN, OTIWNE,

TEMPERATURE

ANC

v

E

T

JANUARY

O R

1.

1876

NASTRAN 12/31/74

PAGE
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Ge-81

OO wWwa

NON-LIN

POINT-ID

TIME
.0
.0000GCE 01
.000000E 01
. 000000t 02
.200000E€ 03

EAR TRANSIENT

nwnwmnn

m

NMRONNODW

PROBLEM

VALUE

.0J0000E
.939637E
.B3B%48E
.1604S7E
.GB966SE

02
02
02
02
02

DEMCNSTRATE MATPRN. OTIME,

TEMWN

PERATURE

AMC JANUARY

VECTOR

1,.1976

NASTRAN 12/31/74

PAGE
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9¢-81

- 00O Wo

NON-LINEAR TRANSIENT

POINT-ID =

TIME
.0
.0000C0e
.000000E
.0C0000E
.2000C0E

01
[oX]

03

TYP

th \n W ntn

100

E

DO MODW

PROBLEM

VALUE

.CCOGOGE
.998993€E
.599995E
.959983E
.999980E

02
0z
02
02
02

DEMONSTRATE MATPRN, OTIME.

T

EMPERATURE

AND

v

E

JANUARY

1,

1976

NASTRAN 12/31/74

PAGE
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L2-81

—~OMWwo

NON- LINEAR

ELEMENT-ID

TIME

.0

.000000E 01
.000000E O1
.00000CE 02
.20000CE 03

F

-t

EL-TYPE

ROD
ROD
ROD
ROD
ROD

TRANSIENT PROBLEM

10

NITE ELEMENT

X-GRADIENT

0.0
-1.113525E 00
-3.2478C3E 00
-2.272011E 01
-2.557899E 01

DEMONSTRATE MATPRN, OTIME, AND JANUARY

1. 197€

TEMPERATURE GRADIENTS AND

Y-GRADIENT Z-GRADIENT

nmbsroONO

X-FLOW

.0

.227051E 02
.495605E 02
.544020E 03
.115797E 03

NASTRAN 12

HEAT

Y-FLOW

/31/74

FLOWS

PAGE

Z-FLOW

25




82-81

- NOHWOo

NON-LINEAR TRANS

ELEMENT-1D

TIMEZ

.0

.00020CE
.003000CE
. 00090CE
. 20002CCE

[o}}
02
03

F

ITNIT

EL-TYFE
ROD
ROD
ROD
ROD
ROD

1ENT PROBLEM

Z0
E ELEMENT

X-GRADIENT

0.9
-1.113770E 00
-3.248047E 0O
-2.272011E 01
-2.557898E 01

DEMONSTRATE MATPRN, OTIME, AND

TEMPERATURE GRADIEN
Y-GRADIENT Z-GRADIENT
0
2
6
4
S

JANUARY 1, 1976

T8 AND

X-FLOW

.0

.227539E 02
.496094E 02
.544020& 03
.115783E 03

NASTRAN 12/31/74

HEAT

Y-FLOW

FLOWS

PAGE

Z-FLOW

26
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NON-LINEAR TRANSIENT PROBLEM ... DEMCNSTRATE MATPRN. OTIME. AND JANUARY 1, 1978 NASTRAN 12/31/74 PAGE 27

ELEMENT-ID = 30
FINITE ELEMENT TEMPERATURE GRADIENTS AND HEAT FLOWS
TIME EL-TYPL X-GRADIENT Y-GRADIENT Z-GRADIENT X-FLCW Y-FLOW Z-FLOW
0.0 QuAp2 0.0 0.0 0.0 0.0
3.00000CE 01 QUAD2 -1.113647E 01 1.220703€E-03 2.227295E 03 ~2.441406E-01
6.00C00CE 01 Quap2 -3.247925E 01 1.220703E-03 6.495848E 03 -2.441406E-01
©.000000E 02 QUAD2 -2.272012E 02 0.0 4.544023E 04 0.0
1.200000€E 03 QuUAD2 -2.557900E 02 0.0 5.115801E 04 0.0
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~no0wo

NON-LINEAR TRANSIENT

ELEMENT-1D & 40

TIME

.0

.000COCE ©f
.00000CE Ot
.0C0000E 02
.200000E 03

FINTITE

EL-TYPE
QUAD2
QUAD2
QuUAD2
QUAD2
QuaD2

PROEBLEM ... DEMONSTRATE MATPRN, OTIME. AND

ELEMENT

X-GRADIENT
0.0

.148315E 01
.012083E 01
.897527E 02
.2528208 02

w0 w

TEMPERATURE

Y-GRADIENT
0.0
1.220703E-02
1.220703E-03
4.882813E-04
0.0

JANUARY

1, 1976

GRADIENTS A ND

Z-GRADIENT

aon-=00

X-FLOW

.0

.296629¢t 03
.602417E 04
.995054E 04
.505639E 04

NASTRAN 12/31/74

HEAT FLOWS

Y-FLOW
0.0
-2.441406E-01
-2.441406E-01
-9.765625E-02
0.0

PAGE

Z-FLOW

28
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NON-LINEAR TRANSIENT PROBLEM

ELEMENT-ID =

TIME

.0

.000000E 01
. 000000E 01
.000000E 02
.200000E 03

FINIT

EL-TYPE
Quan2
QuaD2
Quap2
QuAD2
Quab2

50
E ELEMENT

X-GRADIENT
0.0
-2.72460%9E 00
-1.043457E 01
-8.961304E O1
-9.910791E 01

TE

¢}
2
2
7
0

DEMONSTRATE MATPRN. OTIME. AND

MPERATURE GRAD

Y-GRADIENT Z-GRADIENT
.0

.441406E-03

.441405E-03

.324219E-04

.0

JANUARY

1, 1976

I ENTS ANTE

PP SN N )

X-FLOW

.0

.449219E 02
.086914E 03
.792261E 04
.982158E 04

NASTRAN 12/31/74 PAGE 29

HEAT FLOWS

Y-FLOW Z-FLOW
0.0
-4.882813E-01
-4.882813E-01
~1.464844E-01
0.0
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“ OO OWOo

NON-LINEAR TRANS

E_EMENT-ID
F

TINZ

.0

.GOCJ00E
.000J0CE
.CO0N0CE
. 20000CE

01
01
02
03

INTT

EL-TYPE
E3DY
HB8DY
HBDY
HEBOY
HBOY

IENT PROBLEM

€0
E ELEMEN

DEMONSTRATE MATPRN. OTIME. AND

T

X-GRADIENT

.0

.504395E
.001463E
.229198E
-2.501318E

=0

00
(e]0]
01
01

TEMPERATURE

Y-GRADIENT

GRAD

Z-GRADIENT

UANUARY

t, 1976

I ENTS AND

- =NWYoO

X-FLOW

.0

.447591E 00
.512818E 01
.399936E 02
.570827E 02

NASTRAN t2/31/74

HEAT

Y-FLOW

FLOWS

PAGE

Z-FLOW

30
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NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MaTFRN., GTIME. AND JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 31

ELEMENT-ID
FINTITTE ELENMIOCNT TEMPERATURE GRADIENTS AND HEAT FLOWS

n
1]
O
[m)

TIME EL-TYPE X-GRADIENT Y-GRADIENT Z-GRADIENT X« FLOW Y-FLOW Z-FLOW
.0 HBBY 0.0 C.0
.000000E 01 HBDY 0.0 c.C
.000000CE 01 HBODY 0.0 ! 0.0
.00CD00E 02 HBDY 0.C 0.0
.200000& 03 HBDY 0.0 0.0



¥E-81

- OO Wwo

NON-LINEAR

ELEMENT-ID

TIME

.0

.000000E Ot
.000000E 01
.00C000E 02
.200000E 03

F

INTT

EL-TYPE
HBDY
HBOY
HBDY
HBDY
HBDY

320

E

ELEMENT

[oNeRoNeNa]
00000

TRANSIENT PROBLEM

X-GRADIENT

Y

DEMONSTRATE MATPRN. OTIME

TEMPERATURE

Y-GRADIENT

. AND

JANUARY

1,

GRADIENTS A

Z-GRADIENT

[« NoNoNaNal

0000 OQOX

-FLOW

1976

N

D

NASTRAN 12/31/74

HEAT

Y-FLOW

FLOWS

PAGE

Z-FLOW

32
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NON-LINEAR TRANSIENT PROBLEM

ELEMENT-ID = 4

FINIT

TIME EL-TYPE
0.0 HBDY
3.000000E 01 HBDY
6.000000E 01 HBOY
6.000000E 02 HBODY
1.200000E 03 HBDY

mo

E L

[=NeNoNoNal
[eReNaloNol

EMENT

X-GRADIENT

TEMPERATURE

Y-GRADIENT

DEMONSTRATE MATPRN, OTIME, AND

JANUARY

1.

GRADIENTS A

Z-GRADIENT

[eNeNoNalol

X
0
0
o}
o]
g

-FLOW

1976

N

o}

NASTRAN 12/31/74

HEAT

Y-FLOW

FLOWS

PAGE

Z-FLOW

33
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-0 Wwo

NON-LINEAR

ELEMENT-1D

TIME

.G

.C00000E 01
.00000CE 01
.OC0O000E 02
. 200000E 03

F

"
al
(o]
Q

EL-TYPE
HBDY
RBDY
HBDY
HBDY
HBDY

TRANSIENT PROBLEM

[eNeReoNeRal
[sNeNoNaNo]

EMENT

X-GRADIENT

DEMONSTRATE MATPRN, OTIME. AND

TEMPERATURE

Y-GRADIENT

Z-GRADIENT

JANUARY

1.,

GRADIENTS A

[eNoRaNoNal

cocooox

-FLOW

1976

N

D

NASTRAN 12/31/74

HEAT

Y-FLOW

FLOWS

PAGE

Z-FLOW

34
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NON-LINEAR

ELEMENT-ID
F

TIME

.0

.000000E 01
.000000E 01
.000000E 02
.200000E 03

NITT

EL-TYPE
HBDY
HBDY
HBDY
HBDY
HBDY

600

E

TRANSIENT PROBLEM ...

ELEMENT

X

[eNoNeNaNo)

[+NsNeNoRol)

GRADIENT

TEMPERATURE

Y-GRADIENT

DEMONSTRATE MATPRN, OTIME, AND

JANUARY

1, 1976

GRADIENTS AN

Z-GRADIENT

[eNeNoNoNal

[=NeNoNaRNalb o

-FLOW

D

NASTRAN 12

HEAT

Y-FLOW

/31/74

FLOWS

PAGE

Z-FLOW

35
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NON-LINEAR TRANSIENT PROBLEM ... DEMONSTRATE MATPRN, OTIME, AND JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 36

[}
N
[}
o

ELEMENT-ID
FINITE ELEMENT TEMPERATURE GRADIENTS AND HEAT FLOWS

TIME EL-TYPE X-GRADIENT Y-GRADIENT Z-GRADIENT X-FLOW Y-FLOW Z-FLOW

.0 HBDY 0.0 0.0

.Q00000E 01 HBDY 0.0 0.0

.000000E Ot HBDY 0.0 0.0 '
.000000E 02 HBDY 0.0 b 0.0

.200000€ 03 HBDY 0.0 0.0
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NASTRAN LOADED AT LOCATION 1F2F20
TIME TO GO = 59 CPU SEC., Z98B I/0 SEC.

0 CPU-SEC. O ELAPSED-SEC. SEM1 BEGN
0 CPU-SEC. 0 ELAPSED-SEC. SEMT
1 CPU-SEC. 2 ELAPSED-SEC. NAST
1 CPU-SEC. 2 ELAPSED-SEC. GNF1
1 CPU-SEC. 3 ELAPSED-SEC XCSA
1 CPU-SEC. 4 TLAP3ED-SEC. IFP1
1 CPU-SEC. 7 ELAPSED-SEC. XSOR
2 CPU-SEC. 11 ELAPSED-SEC. DO IEP
2 CPU-SEC. 26 ELAPSED-SEC. END IFP
2 CPU-SEC. 26 ELAPSED-SEC. XGP1
4 CPU-SEC. 31 ELAPSED-SEC. SEM1  END
4 CPU-SEC. 31 ELAPSED-SEC. ----  LINKNSD2 ---
23 1/0 SEC.
LAST LINK DID NOT USE 40016 BYTES OF OPEN CORE
4 CPU-SEC. 33 ELAPSED-SEC. <<= LINK END ---
4 CPU-SEC. 53 ELAPSED-SEC. XSFA
5 CPU-SEC. 34 ELAPSED-SEC. XSFA
5 CPU-SEC. 34 ELAPSED-SEC. 3 GP1 BEGN—
5 CPU-SEC. 39 ELAPSED-SEC. 3 GP1 END
5 CPU-SEC. 42 ELAPSED-SEC. 8 GP2 BEGN
5 CPU-SEC. 42 ELAFSED-SEC. 8 GP2 END
5 CPU-SEC. 42 ELAPSED-SEC. 10 PLTSET BEGN
5 CPU-SEC. 43 ELAPSED-SEC. 10 PLTSET END
5 CPU-SEC. 44 ELAPSED-SEC. 12 PRTMSG BEGN
S CPU-SEC. 44 ELAPSED-SEC. 12 PRTMSG END
S CPU-SEC. 44 ELAPSED-SEC. 13 SETVAL BEGN
5 CPU-SEC. 43 ELAPSED-SEC. 13 SETVAL END
5 CPU-SEC. 45 ELAPSED-SEC. 21 GP3 BEGN
5 CPU-SEC. 54 ELAPSED-SEC. 21 GP3 END
5 CPU-SEC. 55 ELAPSED-SEC. 23 TA1 BEGN
5 CPU-SEC. 64 ELAPSED-SEC. 23 Ta1 END
5 CPU-SEC. 64 ELAPSED-SEC. <--- LINKNSO3 ---
54 1/0 SEC.
LAST LINK DID NOT USE 82788 BYTES OF OPEN CORE
5 CPU-SEC. 68 ELAPSED-SEC. ---- LINK END ---
5 CPU-SEC. 68 ELAPSED-SEC. 27 SMA1 BEGN
6 CPU-SEC. 72 ELAPSED-SEC. 27 SMA1 END
6 CPU-SEC. "3 ELAPSED-SEC. 30 SMA2 BEGN
& CPU-SEC. "6 ELAPSED-SEC. 30 SMA2 END
6 CPU-SEC. 78 ELAPSED-SEC. <<--  LINKNSO8 ---
62 1/0 SEC.
LAST LINK DID NOT USE 64258 BYTES OF OPEN CORE
& CPU-SEC. 81 ELAPSED-SEC. --=-< LINK END ---
6 CPU-SEC. 81 ELAFSED-SEC. 33 MATPRN BEGN
6 CPU-SEC. 82 ELAPSED-SEC. 33 MATPRN END
6 GPU-SEC. 82 ELAPSED-SEC. =-<-  LINKNSO5 ---
65 1/0 SEC. i
LAST LINK DID NOT USE 136144 8YTES OF OPEN CORE
: 6 CPU-SEC. 85 ELAPSED-SEC. <=-< LINK END ---
6 CPU-SEC. 85 ELAPSED-SEC. 35 RMG BEGN
6. CPU-SEC. 88 ELAPSED-SEC. SDCO  MP
& CPU-SEC, 88 ELAPSED-SEC. SDCO  MP
& CPU-SEC. 89 ELAPSED-SEC. Fas
6 CRU-SEC. 80 ELAPSED-SEC. FBS
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LAST LINK DID NOT ysSE

7

NN NN

89

LAST LINK DID NOT USE
LPU-SEC.

7
7
7
7
93

LAST LINK DID NOT USE

oo omo~

o

o @

115

LAST LINK DOID NOT USE

11

CPU-SEC.

cpU-SEC.
Cpy-SEC.
CPU-SEC.
CPU-sEC.

CPU-SEC.
CpPU-SEC.
CPU-SEC.
1/0 SEC.

CPU-SEC.
Cpu-SEC.
CPy-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

CPU-SEC.
CPU-5EC.
CPU-SEC.
1/0 SEC.

cPy-SEC.
CPU-SEC-.
CPU-SEC.
CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
1/0 SEC.

CPU-SEC.

103
13
107
1c8
109
110

117044 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
SLARSEID-SEC.
ELAPSED-SEC.

114
114
114
119

ELAPGED-SEC,

ELAPSED-SEC.
ELAFSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

72520 BYTES OF OPEN CORE
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

MPYA

Mpya
TRAN
TRAN
mMPYA

MPYA
35

40
40
456
46

a7
47

o]
METHOD 2 NT NBR PASSES®
D

115664 BYTES OF OPEN CORE

136
136
158
109
ta

143
143

144
144

145
147

155
158

159
159

151
163

132
135
36
6

1 Ul

1
1

G

167
167
159
171
171

102132 BYTES OF OPEN CORE
173 ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAFSED-SEC.

LAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.

ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.
ELAPSED-SEC.

51
51
53
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
MPYA

MPYA
53

XSFA
XSFA

POSE

POSE

0

'METHOD 2 NT ,NBR PASSES
D

RMG END
LINKNSO4 ---
LINK END ---
GP4 BEGN
GFP4 END
GPSP BEGN
GPSP END
LINKNS14 ---
LINK END ---
OFP BEGN
OFP END
LINKNSO4 ---
LINK END ---
MCE1 BEGN
MCE1 END
MCE2 BEGN
o}

METHOD 2 NT.NBR PASSES
D

D

METHOD 2 T .NBR PASSFS
D

]

METHOD 2 T ,NBR PASSES
D

D

METHOD 2 NT,NBR PASSES
D

D

METHOD 2 T ,NBR PASSES
D

D

METHOD 2 T .NBR PASSES
D

D

METHOD 2 NT,NBR PASSES
D

D

METHOD 2 T ,NBR PASSES
D

D

METHOD 2 T ,NBR PASSES
D

MCE2 END

LINKNSO6 ---

LINK END ~---

1.EST.

1.EST.

1.EST.
1,EST.
1.EST.
1,EST.
1.EST.
1.EST.
1,EST.
1,EST.

1.EST.

Timg =

Timg =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

TIME =

0.

0.



181

. 11 CPU-SEC. 173 ELAPSED-SEC. 75 DPD BEGN
* 11 CPU-SEC. 178 ELAPSED-SEC. 75 DPD END
* 11 CPU-SEC. 180 ELAPSED-SEC. ---- LINKNS10 ---
= 124 1/0 SEC.
LAST LINK DID NOT USE 118416 BYTES OF OPEN CORE
* 11 CPU-3EC. 183 ELAPSED-SEC. ---- LINK END ---
* 11 CPU-SEC. 183 ELAPSED-SEC. 81 MTRXIN BEGN
- 11 CPU-SEC. 164 ELAPSED-SEC. 81 MTRXIN END
* . 11 CPU-SEC. 164 ELAPSED-SEC. 83 PARAM  BEGN
* 11 CPU-SEC. 164 ELAPSED-SEC. 83 PARAM  END
. 11 CPU-3EC. 165 ELAPSED-SEC. XSFA
* 12 CPU-SEC. 167 ELAPSED-SEC. XSFA
* 12 CPU-SEC. 187 ELAPSED-SEC. 88 GKAD BEGN
* 12 CPU-SEC. 189 ELAPSED-SEC. es GKAD END
* 12 CPU-SEC. 190 ELAPSED-SEC. ---- LINKNSO5 ---
= 130 I/0 SEC.
LAST LINK DID NOT USE 117084 BYTES OF OPEN CORE
> 12 CPU-SEC. 192 ELAPSED-SEC. ---- LINK END ---
* 12 CPU-SEC. 192 ELAPSED-SEC. 92 TRLG BEGN
* 12 CPU-SEC. 200 ELAPSED-SEC. MPYA D
METHOD 2 T .NBR PASSES = 1,EST. TIME = 0.0
* 12 CPU-SEC. 201 ELAPSED-SEC. MPYA D
* 1+2 CPU-SEC. 203 ELAFSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1.EST. TIME = 0.0
* 12 CPU-SEC. 203 ELAPSED-SEC MPYA D
* 12 CPU-SEC. 203 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1.EST. TIME = 0.0
* 13 CPU-SEC. 205 ELLPSED-SEC. MPYA D
* 13 CPU-SEC. 205 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1,EST. TIME = 0.0
* 13 CPU-SEC. 205 ELAPSED-SEC. NMPYA D
* 13 CPU-SEC. 206 ELAPSED-SEC. 92 TRLG END
* 13 CPU-SEC. 206 ELAPSED-SEC. ----  LINKNS11 ---
= . 145 1/0 SEC.
LAST LINK DID NOT_USE 58172 BYTES OF OPEN CORE
. 13 CPU-SEC. 210 ELAPSED-SEC. ---- LINK END ---
* 13 CPU-SEC. 210 ELAPSED-SEC. 97 TRHT BEGN
* 13 CPU-SEC. 214 ELAPSED-SEC. DECO HMP
* 13 CPU-SEC. 215 ELAPSED-SEC. DECO MP
» 15 CPU-SEC. 283 ELAPSED-SEC. 97 TRHT END
* 15 CPU-SEC. 283 ELAPSED-SEC. ---- LINKNS12 ---
= 205 1/0 SEC.
LAST LINK DID NOT USE 68288 BYTES OF OPEN CORE
* 16 CPU-SEC. 293 ELAPSED-SEC. ---- LINK END ---
* 16 CPU-SEC. 293 ELAPSED-SEC. 99 VDR BEGN
* 16 CPU-SEC. 300 ELAPSED-SEC. 99 VDR END
» 16 CPU-SEC. 300 ELAPSED-SEC. 111 PARAM  BEGN
* 16 CPU-SEC. 300 ELAPSED-SEC. 111 PARAM  END
* 16 CPU-SEC. 3172 ELAPSED-SEC. XSFA
* 16 CPU-SEC. 303 ELAPSED-SEC. XSFA
. 16 CPU-SEC. 303 ELAPSED-SEC. 115  SDR1 BEGN
* 16 CPU-SEC. 3G3 ELAPSED-SEC. MPYA D ) -
METHOD 2 NT,NBR PASSES = 1.EST. TIME = 0.1 -
» 16 CPU-SEC. 305 ELAPSED-SEC. MPYA D
* 17 CPU-SEC. 310 ELAPSED-SEC. 115  SDR1 END
. 17 CPU-SEC. 310 ELAPSED-SEC. ---- LINKNSO8 ---
= 216 1/0 SEC.
LAST LINK DID NOT USE 118036 BYTES OF QOPEN CORE
* 17 CPU-SEC. 316 ELAPSED-SEC.  ~----- LINK END ---
* 17 CPU-SEC. 316 ELAPSED-SEC. 118  PLTTRAN BEGN
. 17 CPU-SEC. 317 ELAPSED-SEC. 118  PLTTRAN END
. 17 CPU-SEC. 318 ELAPSED-SEC. ---- LINKNS13 ---
= 219 1/0 SEC.

LAST LINK DID NOT USE 114512 BYTES OF OPEN CORE
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* 17 cPU-SEC. 323 ELAPSED-SEC, -<-- LINK END --- ™~
x 17 CPU-SEC. 322 ELAFSED-SEC. 120  SDR2 BEGN '
* 17 CPU-SEC. 332 ELAPSED-SEC. 120  SDR2 END .
. 17 CPU-SEC. 332 ELAPSED-SEC. ---- LINKNS14 ---
= 227 1/0 SEC.
LAST LINK DID NOT USE 65424 BYTES OF OPEM CORE
¥ 17 CPU-SEC. 338 ELAPSED-SEC. ---- LINK END ---
* 17 CPU-SEC. 338 ELARSED-SEC. 121 SDR3 BEGN -
* 18 CPU-SEC. 348 ELAPSED-SEC. 121 SDR3 END
* 18 CPU-SEC. 3¢8 ELARSED-SEC. 123 OFp BEGN
* 18 CPU-SEC. 320 ELAPSED-SEC. 123 OFp END
* 18 CPU-SEC. 3¢1 ELAPSED-SEC. 130 XYTRAN BEGN -
* 18 CPU-SEC. 351 ELAPSED-SEC. 130 XYTRAN END
* 18 CPU-SEC. 351 ELAPSED-SEC. ----  LINKNSO2 --- ‘
B 239 I/0 SEC.
LAST LINK DID NOT USE  1272C BYTES OF OFEN CORE
* 18 CPU-SEC. 3€2 ELAPSED-SEC. ~--- LINK END ---
* 18 CPU-SEC. 352 ELAPSED-SEC. 132 XYPLOT BEGN
* 18 CPU-SEC. 363 ELAPSED-SEC. 132 XYPLOT END
* 18 CPU-SEC. 363 ELAPSED-SEC. 138 EXIT BEGN
= 241 1/0 SEC.

LAST LINK DID NOT USE 97232 BYTES OF OPEN CORE
AMOUNT OF OPEN CORE NOT USED = 12K BYTES
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JANUARY 1. 1976 NASTRAN 12/31/74 PAGE
NASTRAN EXECULULTIVE CONTRCOL DECK ECHO
[ R N S T T T Y L F L]

$ START OF EXECUTIVE CONTROL **kxrkkad stk ks sk hx kA X P b aka v trmrn b b mb ki r e kr sk
R R L I T s S R AR PR T E R R N RS F R P T PR T ey

$

$

$ TAIS PROBLEM IS MCT BASED ON ANY OF THE PRECEDING PROBLEMS.

$ ITS PURPOSE 1S TO DEMONSTRATE THAT THE NASTRAN THERMAL ANALYZER MAY BE USED
$ TO SOLVE PROBLEMS WHICH ARE DEFINED IN A FINITE DIFFERENCE FORM.

$ NOTE THAT THE TWO GRID POINTS ARE NOT LOCATED IN LNY SPECIFIC PCSITION

$ IN SPACE ... ALSO, NO MATERIAL PROPERTIES ARE REGUIRED. AND

$ COMIMENT CARDS WHICH HAVE APPEARED IN THE PREV1OUS

$ EIGHTEEN PROBLEMS HAVE EEEN REMGVED SO THEY WILL NOT OBSCURE NEW COMMENTS
$ RELEVANT TO THIS PROBLEM.

$

$

ID CLASS PROBLEM N.NETEEN, C.E. JACKSON

TIME 10

APP HEAT

sOL ¢

CEND
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FINITE DIFFERENCE USE OF THE NASTRAN THERMAL ANALYZER JANUARY 1, 1976 NASTRAN 12/31/74

CASE CONTRO L DECK ECHO

CARD
COUNT

1 $

2 R L e N N L R N AT
3 $ END OF EXECUTIVE CONTROL --- START CASE CONTROL ###r#rssriswakanvbrxdbbhnbbrns
4 LR L T T L 2"
5 $

5] TITLE= FINITE DIFFERENCE USE OF THE NASTRAN THERMAL ANALYZER

7 LINE=51

8 ECHO=B0TH

9 . IC=100

10 TEMP{MATERIAL)=101

11 TSTEP=500

12 oUTPUT

13 THERWMAL=ALL

14 $

15 X T Ty P g
16 $ END CASE CONTROL --- START BULK DATRA #¥ skt xvkwbidsxbknurdnhhasbanta b aahnasvin
17 LR T T e N R P IRy
18 $

19 BEGIN BULK

PAGE
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INPUT BULK DATA DECK ECHO
1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9

$
$ UNITS USED ARE METERS, WATTS, AND DEGREES CELSIUS
3

3 .
$ NOTE THAT NO LOCATION IS SPECIFIED

%

GRID 1

G=ID 2

$

$ APPLY THERMAL MASS TO GRID POINTS ONE AND TWO

$ THE TEMPERATURE OF GRID POINT 1 IS EFFECTIVELY FIXED DUE TO ITS
$ LARGE THERMAL MASS.

3

GRID POINT 2 POSSESSES A THERMAL MASS OF 100 JOULES PER DEGREE CELSIUS.

$
CDAMP2 300 t.£+8 1 1
COAMP2 301 1000. 2 1
s

$ CONSUCTIVELY COUPLE GRID POINTS ONE AND TWO
$ THE COUPLING WILL BE 5 WATTS PER DEGREE CELSIUS

$

CELAS2 400 5 1 1 2 1
s

$ THE FOLLOWING CARDS HAVE BEEN PREVIOUSLY DISCUSSED
$

CHBOY 200 201 POINT 2

FHEDY 201 10. .6

RADLST 200

RADMTX 1 6.

PARAM SIGMA 5.685E-8

FARAM TABS 273.15

TEMP 100 1 0. 2 300.

TEMP 101 1 0. 2 -50.
TSTEP 500 45 1 1

$

FINITE pIFFEReNCE '!sg OF THE NASTRAN THERMAL ANALYZER JANUARY 1, 1976 NASTRAN 12/31/74

10

Qo owm ok kK R T e ok Nk K HOR O R R KK R o ko r e K R K KK R R Kk ke ok R Rk ok ¥k ok ko ok
S END OF BULK DATA =& m ke sm or sk or o ok v o o % sk o o % 0% ok ok 0 30k ok m o ok o 5% kR ok ok o ok ok o okop 0 o ok
$~**rA'x!’*tv:ri***#**‘\’Ft**l****:f****lkl'*'**x*****r*ﬂl#**1!*1'****l'***t*'**t#.'***i‘**

3
ENDDATA

"OTAL COUNT= 39

#*x USER INFORMATION MESSAGE 207, BULK DATA NOT SORTED,XSORT WILL RE-ORDER DECK.

PAGE

3
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FINITE DIFFERENCE USE OF THE NASTRAN THERMAL ANALYZER

9-
10-
11-
12-
13-
14~

**NO ERRORS

FOUND -

*x*% (USER INFORMATION MESSAGE

#+% USER INFORMATION MESSAGE

. 1
CDAMP2
CDAMP2
CELAS2
CHBDY
GRID

GRID

PARAM
PARAM
PHBDY
RADLST
RADMTX
TEMP

TEMP

TSTEP

ENDDATA

300

301
400
200
1

2
SIGMA
TABS
201
200
1

00
101
500

SORTED

.. 3 .. &
1.E+8 1
1000. 2
5. 1
201 POINT
5.685E-3
273.15

10.
6.
1 0.0
1 0.0
45 1

EXECUTE NASTRAN PROGRAM**

BULK
5

N

s00.
-50.

FULL INTERNAL SPACE NODE AVAILABLE

1 ELEMENTS HAVE A TOTAL VIEW FACTOR (FA/A) LESS THAN 0.99

JANUARY

DATA

6 .. 7

1, 1976

ECHO
8

NASTRAN 12/31/74

PAGE
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FINITE DIFFERENCE USE OF THE NASTRAN THERMAL ANALYZER JANUARY 1, 1976 NASTRAN 12/31/74 PAGE S
POINT-1ID = 1
TEMPERATURE VECTOR
TIME TYPE VALUE
S 0.0

.999996E-02 S 8.218437E-07
.999999E-01 S 2.310435€E-06
.999999E- 01 S 3.788811E-06
.999599E£-01 S 5.257123E-06
.983998E-Q! S 6.715506E-C6
.989993E-01 S 8.164096E-06
.999997E-01 S 9.603024E-06
.999997E-01 S 1.103241E-05
.9999G7E-01 S 1.245239E-05
.993896E-01 S 1.288307E-05
.023998€ 00 S 1.526458E-05
.199938%¢ 00 S 1.8€5702E-05
.22388BE 00 S 1.804052€E-05
.399998E 00 S 1.941517€E-05
.499997E 00 S 2.078i10E-05
.5893997E 0O S 2.213B40E-05
.6929896E 00 S 2.348718E-05
.7939995€ 00 5 2.482755E-05
.B99995E 00 S 2.615950E-05
. 993994 00 S 2.748343E-05
.093994E 00 S 2.879913E-05
.199893E 00 S 3.010679E-05
.299993E 00 S 3.140653E-05
.399982E 00 S 3.269840E-05
.493991E 00 S 3.398251E-05
.593991€ 00 S 3.525894E-05
.693990E 00 S 3.652778E-05
.799990E 00 S 3.7783513E-05
.899989€ 00 S 3.904304E-05
.99998%E 00 S 4.028560E-05
.093988E 00 S 4.152890E-05
.193987E 00 S 4,276101E-05
.293987E 00 S 4.398599E-05
.399986€E Q20 S 4.520392E-05
.4599E5E 00 S 4.641431E-05
.599985E 00 S 4.761899E-05
.693985E 00 S 4.881625E-05
.799984E 00 S 5.000674E-05
.6S9983E 00 S 5.119054E-05
.999983E 00 S 5.236772E-05
.099982E 00 S 5.353833E-05
.199982E 00 S 5.470245€-05
.299981€ 00 5 5.586015E-05
.399981E 00 S 5.701146E-05
.499980E 00 S 5.815848E-05
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FINITE DIFFERENCE USE OF THE NASTRAN THERMAL ANALYZER

POINT-ID

TIME

.0

.999996E -
. 999999E - 01
.999999E -
.999999€ -
.999998E -
.999998E -
.999997E -
.999997E-
.999997E-
.999996E -
.099999E
.199999E
.299998E
.399998E
.499907E
.599997E
.699996E
.799995E
.699995E
.999994E
.099994E
.199993E
.299993E
.399992E
.499991E
.599991E
.699990E
. 799990E
.B9S9BIE
.999989E
.099988E
.199987E
.299987E
.359986E
.499966E
.599985E
.699985E
.799984E
.699983€
.999983€
.099982E
.199982E
.299981E
399981 E
.499980F

02

01
01
01
01
01
o1
o1
01
00
00
00
[o]e}
00
00
00
00
00
00
00
00
00
[o]¢)
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Qo0

TYPE

KLV LLLDLLLLOLLOLLOHONDLLLLLLLOOLOLLLLOLLHODOLLOBLLOBLOBHLLOLOLLOLOOYn

RMDRORNRPLDNOVDRPOONNPOORDROODRNNNNMNMROOODORMNMDRODRODOODRNNRBDNONNRDODODODODOODRDODRDODRODDDODODODW

VALUE

.000000E
.288525E
.967905E
.947634E
.927834E
.907905E
.BBB438E
.869226E
.850264E
.B831545¢E
.813066E
.794819E
.7768B02E
.7E9009E
.741433E
.724072E
.706921E
.689976t
.673230E
.656680E
.640325¢E
.624158E
.608176E
.592375E
.576753E
.561306E
.546031E
.530924E
.515980E
.501199E
.486575E
.472108E
.437793E
.443627E
.429608E
.415735E
.402004E
.388411E
.374956E
.361636E
.348447E
.335388E
.322458E
.309653E
.296871E
.284411€E

02
02
02
02
02
02
02
02
02
02
G2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

6
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- - - END OF JOB - - -

NASTRAN LOADED AT LOCATION 177720

TIME TO GO = 53 CPU SEC.. 238 1/0 SEC.
x* 0 CPU-SEC. 0 ELAFSED-SEC. SEM1 BEGN
* 0 CPU-SEC. O ELAPSED-SEC. SEMT
* 0 CPU-SEC. 3 ELAPSED-SEC. NAST
* 0 CPU-SEC. 4 ELAPSED-SEC. GNFI
* 0 CPU-SEC. 4 ELAPSED-SEC. XCSA
* 0 CPU-SEC. 6 ELAPSED-SEC. IFP1
* 0 CPU-SEC. 8 ELAPSED-SEC. XSOR
» 0 CPU-SEC. 11 ELAPSED-SEC. DO IFP
* 1 CPU-SEC. 24 ELAPSED-SEC. END IFP
* 1 CPU-SEC. 24 ELAPSED-SEC. XGPI
* 2 CPU-SEC. 29 ELAPSED-SEC. SEM1 END
* 2 CPU-SEC. 29 ELAPSED-SEC. ~--- LINKNSO2 ---
= 17 1/0 SEC.

LAST LINK DID NOT USE  40G16 BYTES OF OPEN CORE
* 3 CPU-SEC. 32 ELAPSED-SEC. -«-- LINK END ---
* 3 CPU-SEC. 22 ELAPSED-SEC, XSFA
* 3 CPU-5EC. 53 ELAPSED-SEC. XSFA
* 3 CPU-SEC. 53 ELAPSED-SEC. 3 GP1 BEGN
* 3 CPU-SEC. <1 ELAFPSED-SEC. 3 GP1 END
* 3 CPU-SEC. «2 ELAPSED-SEC. 8 GP2 BEGN
» 3 CPU-SEC. #4 ELAPSED-SEC. 8 GP2 END
* 3 CPU-SEC. &5 ELAPSED-SEC. 10 PLTSET BEGN
- 3 CPU-3EC. 46 ELAPSED-SEC. 10 PLTSET END
* 3 CPU-SEC. 46 ELAESED-SEC. 12 PRTMSG BEGN
* 3 CPU-SEC. 47 ELLPSED-SEC. 12 PRTMSG END
* 3 CPU-SEC. 47 ELAPSED-SEC. 13 SETVAL BEGN
* 3 CPU-SEC. 47 ELAPSED-SEC. 13 SETVAL END
» 3 CPU-SEC. 43 EL&RSED-SEC. 21 GP3 BEGN
. 3 CPU-SEC. 55 ELAPSED-SEC. 21 GP3 END
¥ 3 CPU-SEC. 57 ELAPSED-SEC. 23 TA1 BEGN
* 4 CpU-SEC. 634 E.AFSED-SEC. 23 TA1 END
* 4 CPU-SEC. 65 ELAPSED-SEC. ----  LINKNSO3 ---
= 47 1/0 SEC. .

LAST LINK DID NOT USE  8278% BYTES OF OPEN CORE
* 4 CPU-SEC. 69 ELAPSED-SEC. ~--- LINK END ---
. 4 CPU-SEC. 89 ELAFSED-SEC. 27 SMA1 BEGN
* 4 CPU-SEC. 71 ELAPSED-SEC. 27 SMA1 END
« 4 CPu-SEC. 71 ELAPSED-SEC. 30  sma2 BEGN
" 4 CPU-SEC. "3 ELAPSED-SEC. 30 SMA2 END
+ 4 CPU-SEC. 74 ELAPSED-SEC. ---- LINKNSO5 ---
= 54 1,0 SEC.

LAST LINK DID NOT USE  715C0 BYTES OF OPEN CORE
* 4 CPU-SEC. 80 ELAPSED-SEC. ---- LINK END ---
* 4 CPU-SEC. 80 ELAPSED-SEC. 35 RMG BEGN
* 4 CPU-SEC. 36 ELAP3ED-SEC. FBS
« 4 cpu-SEC. 48 ELAP3ED-SEC. FBS
* 4 CPU-SEC. S0 ELARSED-SEC. mMeya D

METHOD 2 NT,NBR PASSES =  1,EST. TIME = 0.0
* 4 CPL-SEC. 91 ELAFSED-SEC. MPYA D
* 4 CPyU-SEC. 91 ELAPSED-SEC. TRAN POSE
* 4 CPU-SEC. 92 ELAPSED-SEC. TRAN POSE
* 4 CPU-SEC. 92 ELAPSED-SEC. MPYA D
METHOD 2 NT,NBR PASSES =  1,EST. TIME = 0.0

* 5 CPL-SEC. 93 ELAPSED-SEC. MPYA D



6-6T

H o* %

5 CPU-SEC.
5 CPU-SEC.
69 1,/0 SEC.

LAST LINK DID NOT

[/ A A ]

LAST

*

N ox % ¥ % *

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
I1/0 SEC.
INK DID NOT
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
82 I/0 SEC.

~3
Uit e 8 g e ago U

LAST LINK DID NOT

H o* % % %

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.

80 I/0 SEC.

AR SN N RO Re]

LAST LINK DID NOT

HoO* & 3% % % % % ¥ % ¥

n = % % *

B o% % x *

N o*x % & % %

* x kGG

CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
I1/0 SEC
LAST LINK DID NOT
CPU-SEC.
CPU-SEC.
CFU-SEC.
CPU-SEC.,
1/0 SEC.
LAST LINK DID NOT
7 CPU-SEC.
7 CPU-3EC.
8 CPU-SEC.
8 CPU-SEC.
156 I/0 SEC.
LAST LINK DID NOT
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
CPU-SEC.
164 I/0 SEC.
LAST LINK DID NOT
CPU-SEC.
CPL-SEC.
CPU-SEC,
CPU-SEC.
CPU-SEC.
CPU-SEC.

NOOWO GG OO

w

w
[tole) oo/ Rl

Wmooe o

CmOmO®OON

%6 ELAPSED-SEC.
S8 ELAPSED-SEC.

USE 72544 BYTES OF
104 ELAPSED-SEC.
104 ELAFSED-SEC.
107 ELAPSEC-SEC.
*C9 ELAPSED-SEC.
1C3 ELAPSED-SEC.
110 ELAPSED-SEC.

USE 124268 BYTES OF
118 ELAPSED-SEC.
118 ELAFSED-SEC.
119 ELAPSED-SEC.
123 ELAPSED-SEC.
123 ELAPSED-SEC.
123 ELAPSED-SEC.

USE 115664 BYTES OF
125 ELAPSED-SEC.
125 ELAPSED-SEC.
133 ELAPSED-SEC.
135 ELAPSED-SEC.

USE 1164i6 BYTES OF
139 ELAPSED-SEC.
139 ELAPSED-SEC.
140 ELAPSED-SEC.
140 ELAPSED-SEC.
160 ELAPSED-SEC.
141 ELAPSED-SEC.
144 ELAPSED-SEC.
144 ELAPSED-SEC.
145 ELAPSED-SEC.
145 ELAPSED-SEC.

USE 1170E4 BYTES OF
148 ELAPSED-SEC.
148 ELAPSED-SEC.
151 ELAPSED-SEC.
152 ELAPSED-SEC.

USE 79760 BYTES OF
154 ELAPSED-SEC.
154 ELAPSED-SEC.
2!8 ELAPSED-SEC.
218 ELAPSED-SEC.

USE 69268 BYTES OF
213 ELAPSED-SEC.
233 ELAPSED-SEC.
228 ELAPSED-SEC.
228 ELAPSED-SEC.
228 ELAPSED-SEC.
229 ELAPSED-SEC.

USE 118112 BYTES OF
235 ELAPSED-SEC.
235 ELAPSED-SEC.
237 ELAPSED-SEC.
237 ELAPSED-SEC.
238 ELAPSED-SEC.
238 ELAPSED-SEC.

35 RMG END

<--- LINKNS04 ---
OPEN CORE

---- LINK END ---

40 GP4 BECN

40 GP4 END

a6 GPSP BEGN

46 GPSP END

-<-- LINKNS14 ---
OPEN CORE

---- LINK END ---

47 OFP BEGN

47 OFP END

XSFA

XSFA

---- LINKNSOG ---
OPEN CORE

---- "LINK END ---

75 DPD BEGN

75 DPD END

---- LINKNS10 ---
OPEN CORE

---- LINK END ---

81 MTRXIN BEGN

81 MTRXIN END

83 PARAM BEGN
83 PARAM END
88 GKAD BEGN
88 GKAD END
XSFA

XSFA

---- LINKNSO5 ---

OPEN CORE
---- LINK END ---
92 TRLG BEGN
92 TRLG END

----  LINKNS11 ---
OPEN CORE

-e-- LINK END ---

97 TRHT SEGN

97 TRHT END

<--- LINKNS12 ---
OPEN CORE

---- LINK END ---

99 VDR BEGN

99 VDR END

111 PARAM BEGN
111 PARAM END
-v-- LINKNSGCB ---

OPEN CORE
---- LINK END ~---
118 PLTTRAN BEGN
118 PLTTRAN END
XSFA
XSFA
=«=- LINKNS13 ---




L

[}]

ISR I A |

163 1/¢g SEC.
LAST "LINK DID NOT USE 1

8 CPU-SEC. 240
¥ CPU-SEC. 240
9 CPy-SEC. 342
9 CPU-SEC. 242

171 1/0 SEC.
LAST _INK DID NOT USE

3 CPUL-SEC. o8
3 CPU-SEC. ue38
9 CFU-SEC. 283
9 CPU-SEC. @53
3 CPU-SEC. 283
9 CPU-SEC. 255
3 CPU-SEC. 255
9 CPU-SEC. L3
173 1/0 SEC.
LAST LINK DID NOT USE
9 CPU-SEC. 283
9 CPU-SEC. 263
9 CPU-SEC. 263
g CPU-SEC. 263

181 1/0 SEC.
LAST LINK DID NOT USE
AMOUNT OF OPEN CORE NOT

07608 BYTES OF OPEN CORE

ELAFSED-SEC. -.-c
ELACSED-SEC. 120
ELAFSED-SEC. 120

ELAPSED-SEC. .-

6c128 BYTES OF OPEN CORE

ELAPSED-SEC. b
ELAPSED-SEC. 121
ELAPSED-SEC. 121
ELAPSEC-SEC. 123
ELAPSED-SEC. 123
ELLPSED-SEC. 130
ELABSED-SEC, 130

ELAPSED-SEC. -

4404E BYTES OF OPEN CORE

ELAPSED-SEC. .-
ELAPSED-SEC. 132
ELAPSED-SEC. 132
ELAPSED-SEC. 138

97232 BYTES OF OPEN CORE
USED = 39K BYTES

LINK END ---
SDR2 BEGN
SDR2 END
LINKNS14 ---
LINK END ---
SDR3 BEGN
SDR3 END
OFP BEGN
OFP END

XYTRAN BEGN
XYTRAN END
LINKNSO2 ---

LINK END ---
XYPLOT BEGN
XYPLOT END
EXIT BEGN

-————d
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JANUARY 1, 1976

NASTRAN EXECUTIVE CONTROL DECK ECHO

\
¥ ke kK ke o ko ok ok e o Rk K Rk kr K K R R OF R K ROR R ROK k  kk k  k o ok ke kX
$ START OF EXECUTIVE CONTROL e d o ok ve ok Sk ok A Sk o oF kK ok ak S ok i R ok ok ok oF o Ok o ok ok R o oF xR Sk ks i ok o o Kok ok b ok
$*W**‘**-**¥*’**#—-'n)_-ik'l-tx**»’**l*l*"***4**1**!**********!#*****r*#**“****iuk*
S

ID CLASS PROBLEM TWENTY C.E. JACKSON

$

$ MAXIMUM CPU TIME ALLLOWED FCR THE JGB
$ ;

TIME 10
3

$ THE THERMAL ANALYZER PORTION OF NASTRAN 1S TO BE USED
$
APP HEAT

$ THE NON-LINEAR TRANSIENT SOLUTION ALGORITHM IS TO BE USED
$

soL 9

$

$ REQUEST FOR DIAGWOSTIC WHICH PRINTS OUT CONVERGENGE CRITERIA
% PRCDUCES OUTPUT OHLY FOR SOL 3

S

CIAG 18

$

CEND

NASTRAN 12/31/74

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 2
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

CASE. CONTROL DECK ECHO

CARD

COUNT
1 $

2 AR AT T AR A A A A AR F A AR A A T T F R RN T F L E N T AR F I R A h Mk xR F N VA F AT AR AR R AN DDA A AR R F F R ®
3 $ END OF EXECUTIVE CONTROL --- START CASE CONTROL ¥ *¥*daadokmwdonkokhuknndrhbrin
4 LA ERASE LA RE L EL SR LR R L R s L S AR S R AR IR
5 $

6 TITLE= NON-LINEAR TRANSIENT PROBLEM ...

7 SUBTITLE= TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

8 $

9 $ SPECIFY St LINES OF DATA PER PAGE (DOES NOT INCLUDE HEADINGS AT TOP OF PAGE)

10 $

11 LINE=51

12 $

13 $ REQUEST SORTED AND UNSORTED OUTPUT

14 $ IF THIS CARD IS OMITTED, ONLY THE SORTED BULK DATA WILL APPEAR

15 $

16 ECHO=BOTH

17 $

18 $ SELECT THE MPC AND LOAD SETS TO BE USED IN THIS SOLUTION

19 $ NOTE THAT NO SPC SET IS SELECTED, AND THAT DLOAD HAS REPLACED LOAD.

20 $

21 MPC=200

22 DLOAD=300

23 S

24 $ SELECT THE SET NUMBER OF THE NOLIN CARDS TO BE USED IN THIS PROBLEM

25 $

26 NONLINEAR=S00

27 %

28 $ SELECT THE SET NUMBER OF THE TF CARDS TO BE USED IN THIS SOLUTION

29 $

30 TFL=902

31 $

32 $ SELECT THE TEMPERATURE SET WHICH IS AN ESTIMATE OF THE FINAL SOLUTION VECTOR
33 $ THE SELECTION OF THIS SET IS OPTIONAL FOR SOL 9. BUT SHOULD BE MADE IF

34 § THE FINAL TEMPERATURE IS SEVERAL HUNDRED DEGREES DIFFERENT FROM THE

35 $ IC VECTOR, AND RADIATIVE INTERCHANGES ARE INCLUDED.

36 $

37 TEMP(MATERIAL)=400

38 $

33 $ SELECT THE STEP SIZE, NUMBER OF INCREMENTS, AND PRINTOUT FREQUENCY

40 3

a1 TSTEP=500

a2 $

43 $ SELECT THE TEMPERATURE SET DEFINING THE TEMPERATURE VECTOR JAT T=0.

LES S

45 1C=

. 46 $
a7 $ SELECT OUTPUT DESIRED
48 8
. 49 OUTPUT - L e S

50 THERMAL=ALL

51 $




NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1876 NASTRAN 12/31/74
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

$-0¢

CASE CONTROL DECK ECHDO

CARD

COUNT

52 $ DEFINE A SET OF GRID POINTS, AND REQUEST QUTPUT OF THE NON-LINEAR LOADS

53 $ APFLIED THERE (THIS WILL INCLUDE RADIATIVE LOADS IF THEY ARE PRESENT).

54 $

55 SET 6 = 1.5

56 NLLOAD=8

57 3

58 Grdwerih ko ko ok F R AN RN R Ak ok F R E R TR R bk kR kR Rk MRk kAR RN Rk kb
59 $ END CASE CONTROL --- START BULK DATA s*=dskawmdndnddankovamhakbmnkhsrdbnshnhtn
60 $*. RS E FERE NS R E PR R R R R N RS RS RS RS E R E TR R SRR R R SR RS R RS RSS2 )
61 $

62 BEGIN BULK

PAGE
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NON-LINEAR TRANSIENT PROBLEM .. .. JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 4
TRANSFER FUNCTION ANC ARBITRARY NON-LINEAR LOADS

INPUT BULK DaTA DECK ECHO

. 1 .. 2 .. 3 .. q .. 5 .. 6 .. 7 .. 8 .. g .. 10 .
$

$ UNITS MUST BE CONSISTENT

$ IN THIS PROBLEM, METERS. WATTS, AND DEGREES CELSIUS ARE USED
)

$

$ DEFINE GRID POINTS

$

GRID 1 0. 0. 0.

GRID 2 A 0. 0.

GRID 3 .2 0. 0.

GRID 4 .3 0. 0.

GRID 5 0. A 0.

GRID 6 1 1 0.

GRID 7 .2 1 0.

GRID 6 .3 1 0.

GRID 9 0. .2 0.

GRID 10 0. -1 0.

GRID 100 -.05 .05 0.

$

$ CONNECT GRID PQOINTS

$

CROD 10 100 10 2

CROD 20 100 9 6

cQuap2 30 200 1 2 6 5

cQuap2 4o 200 2 3 7 <]

CouaD2 5C 200 3 q 8 7

$

3 DEFINE CROSS-SECTIONAL AREAS AND/OR THICKNESSES

S

PROD 100 1060 .001

PQUAD2 200 1000 .01

$

S DEFINE MATERIAL THERMAL CONDUCTIVITY AND THERMAL MASS

$ .
MAT4 1000 200. 2.426+6 ALUMINUM &
3 Py
% DEFINE CONVECTIVE AREA AND CONVECTIVE COEFFICIENT ‘Hf &
3

CHBDY 60 300 LINE 1 5 +CONVEC
+CCGNVEC 100 100

FHEDY 300 3000 .314

VAT 4 3000 200.

%

$ DEFINE CONSTRAINTS

$

MPC 200 9 1. 1. 5 1 -1,
MPC 200 10 1 1. i 1 -1,

$

S DEFINE APPLIED LOADS

$

SLOAD 300 1 4. 2 8.
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TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

9-0¢

INPUT BULK DATA DECK ECHO

1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10
SLOAD 300 3 8. 4 4.
SLOAD 300 5 4. 6 8.
SLOAD 300 7 8. 8 4.
S

LR O T T R T E RS R P Y T

$ THE FOLLOWING BULK DATA CARDS WERE ADDED TO CONVERT PROBLEM ONE TO
$ PROBLEM TWO. THE ONLY BULK DATA CARJ REMOVED FROM THE PREVIOUS SOLUTION WAS
$ THE SPC CARD

$

$

$ THIS SPC1 CARD REPLACES THE SPC CARD REMOVED FROM ABOVE
$

SPC1 100 1 100

$

$ RADIATION BOUNDARY ELEMENTS

3

CHEBDY 200 2000 AREA4 1 2 6 5
CHBDY 300 2000 AREA4 2 3 7 6
CHBDY 400 2000 AREA4 3 4 8 7
CHBDY 500 2000 AREA4 B & 2 1
CHEDY 600 2000 AREA4 6 7 3 2
CHBDY 700 2000 AREA4 7 8 4 3
$

$ EMISSIVITY OF RADIATING ELEMENT

$

PHBDY 2000 .90

$

3 ESTIMATE OF FINAL STEADY STATE SOLUTION VECTOR --- REFERENCED
$ BY TEMP(MATERIAL) IN CASE CONTROL

$

SEMP 400 100 300.

TEMPD 400 300.

%

$ PARAMETERS CONTROLLING RADIATION LOADING AND THE ITERATION LOQPING
$

PARAM SIGMA  5.685E-8

PARAM  MAXIT 8

PARAM TABS 273.15

PARAM EPSHT . Q001

$

$ DEFINITION OF THE RADIATION MATRIX

$ ALL OF THE RADIATION GOES TO SPACE

S

SADLST 200 300 400 500 600 700
RADMTX 1 0. 0. 0. 0. 0. o.
RADMTX 2 0. 0. 0. 0. 0.

RADMTX 3 0. 0. 0. .

RADMTX 4 0. 0 0.

RADMTX 5 0. 0

RADMTX 6 0.

%



L-0%

NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 6
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

INPUT BULK DATA DECK ECHO

.. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. g .. 10

Pamkormdhxkr v wH ok pw N Rk F W KNk sk kA X F KR A H Nk ko x F r ok x w ok or ok ok kok R Rk o kR ok R T O N e

$ THE FOLLOWING BULK DATA CARDS WERE ADDED FOR THE TRANSIENT SOLUTION -c--ccec--.-
$ THEY CONVERT PROBLEM TWO TO PROBLEM THREE

$ NOTE THAT THE SPC1 SET WAS NOT SELECTED IN CASE CONTROL

$ NOTE THAT SPCF OUTPUT 1S NOT REQUESTED IN TRANSIENT

$ NOTE THAT THERMAL MASS WAS ADDED TO 'MAT4’' CARD 1000

$ NOTE THAT THE DIAG CARD IN THE EXECUTIVE CONTROL WAS IRRELEVANT

$ NOTE THAT THE LOAD REQUEST IN CASE CONTROL 1S NOW A DLOAD REQUEST

%

$

$ TRANSIENT SINGLE POINT CONSTRAINT METHOD

$ CCNSTRAIN GRID POINT 100 TO 300 DEGREES CELSIUS

$

CELASZ2 300 1.+5 100 1

$LOAD 300 100 300.4+5

$ .

% DEFINES A CONSTANT LOAD SET APPLIED FRCM T=0. TO T=1.+6 SECONDS

$

TLOAD2 300 300 0. 1.+6 0. 0. +TL1
+TL1 0. 0.

S

$ DEFINES THE NUMBER OF INCREMENTS, THE STEP SIZE. AND THE PRINTOUT FREQUENCY
$ REFERENCED IN CASE CONTROL AS 'TSTEP!

$ EACH TIME STEP IS 30 SECONDS

3

SSTEP 500 45 30. 1

$

$ DEFINES A TEMPERATURE VECTOR --- REFERENCED IN CASE CONTROL AS 'IC’

g .

TEMPD 600 300.

S

5‘*!:**i*xx*vx)t*i*iri)l!lttzyil’#**wt'wt»tiix**’lé1’v#x14117li**!i*****x**i*"i#ll'*

$ THE FOLLOWING BULK DATA CARDS WERE USED TO CONVERT PROBLEM THREE TO

$ PROBLEM 20. GRID POINT S04 HAS ITS TEMPERATURE CONTROLLED BY A TRANSFER

$ FUNCTICN. TEMPERATURE DEFENDENT NON-LINEAR LOADS

$ ARE APPLIED TO GRID POINTS 1 AND 5 RESPECTIVELY.

$ THE ONLY OTHSR CHANGES MADE WERE THE ADDITION CF A NONLINEAR AND A

$ NLLOAD REGQUEST TO THE CASE CONTROL. A REDUCTION IN THE TSTEP

$ TIME INCREMENTS TO 1 SECOND EACH(THE OLD TSTEP CARD WAS MADE INTO A COMMENT).
$ THE REMOVAL OF THE LINEAR LOAD OUTPUT REQUEST (OLOAD=ALL) FROM CASE CONTROL,
$ THE REMOVAL OF THE PRINTER PLOT OUTPUT PACKAGE FROM CASE CONTROL,

$ THE REMOVAL OF THE RADLST CARD TO ELIMINATE ANY RADIATIVE EFFECTS (WHICH

$ WOULD OBSCURE THE NON-LINEAR LOADS APPLIED BY THE NOLIN CARDS), AND THE

$ CHANGE OF THE BASE TEMPERATURE OF THE FIN TO 200 DEGREES C (TO ENSURE THAT

$ THE FIN WOULD COOL OFF FROM ITS INITIAL TEMPERATURE EVEN THOUGH THE RADIATIVE
$ HEAT LOSSES HAD BEEN REMOVED).

3

$ EACH TIME STEP IS ONE SECOND

S

TSTEP 500 45 1. 1

$
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NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 7
TRANSFER FUNCTIOM AND ARBITRARY NON-LINEAR LOADS

INPUT BULK DATA DECK ECHO

1 2 3 4 5 6

. .. .. o .. .. 7 8 S .. 10 .
3 CHAMNGES MADE TO ALTER THE BASE TEMPERATURE

OF THE FIN To 200 C.

$ PREVIOUS SLOAD AND TEMP CARDS WERE CONVERTED TO COMMENTS.

e

-]

SLOAD 300 100 200.+5

TEMP 400 100 200.

TENMP 600 100 200,

%

$ APPLY NON-LINEAR LOADS AS A FUNCTION O. TEMPERATURE

)

NOLINt Q00 i i 1. 1 1 9004

NCLINt 900 5 1 .5 5 1 9004

TABLED1 9004 +TAB1
+TAS1 270. 30. 300. 0. 301, 0. ENDT

3

S DEFINE A NEW GRID POINT (904) AND CONSTRAIN ITS TEMPERATURE TO THE

3 NEGATIVE OF THE TEMPERATURE OF GRID POINT 4 BY USING A TRANSFER FUNCTION.
3

GRID 904

TF 902 904 1 1. 0. 0. +TF1
+TF1 4 1 1 0. 0.

$

SrAani Kok op e 4 A Aok R KR AN R K F F N KR AN XK Rk N R kM AT N ko kN ok w K kk ko w N ok RN ok kA F
S END OF BULK DATA YAkxwrrrguxdbvoky st whrha b ko kok kb Ak b ¥y kb drmrmw kb ok kb ok o bRk ¥ ¥
G rw mk kM r ko R KRR ROk KT ok ko R K ok ok ok Rk o kR kR R ok R R R K R KR R

ENDDATA

TOTAL COUNT= 178

#x% USER INFORMATION MZISSAGE 207, BULK DATA NOT SORTED.XSORT WILL RE-ORDER DECK.

RO T
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NON-LINEAR TRANSIENT PROBLEM

TRANSFER FUNCTIGH AND ARBITRARY NCN-LINEAR LOADS

32-
33-
34-
35-
36-
37-
3s-
39-
40-
a1-
42-
43-
46-
45-
46-
47-
a8-
49 -
50-
51-

1
CELAS2
CHBDY
+CONVEC
CHBDY
CHBDY
CHEDY
CHBDY
CHEDY
CHEDY
CQuAaD2
CQUAD2
CcQUAD2
CROD
CRCD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
MATA4
MAT4
MPC
wMPC
NOLIN1
NOLIN1
PARAM
PARAM
PARAM
PARAM
PHBDY
PHEBDY
PQUAD2
PROD
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
RADMTX
SLOAD
SLOAD
SLOAD
SLOAD
SLGAD

i +5

S0
3

300
100
2GCO
2C00
2000
2000
2000
2000
200
200
200
100
100

200.
200.

10
1

.0001
5.685E-8
273.15
3000

1000
1000

=~ NW=2000000
Q00000

"100

RTED
a4
LINE

AREA4
AREA4
AREA4
AREA4
AREA4
AREA4

2.426+6

-

00.45

‘2

BULK
5

1 5
1 2
2 3
3 4
5 6
6 7
7 8
2 6
3 7
4 8
2
&6
0.0
0.0
0.0
0.0
.1
1
.3
.1
.2
-1
.05
1. 5
1. 1
1. 1
.5 5
.80
0.0
0.0
0.0
0.0
2
4
6
8

s

[eNeoNeloNoNoNeNoNaNoNal
OO0O00O0000O0O0O00O

oo
[eNeNe)

JANUARY

DATA

6

NOULKWLWNDO NG

[P

[oNe]
[aNa)

i,

ECH

WA =300W!m

-1.
-1.
9004
9004

1976

0
8

NASTRAN 12/31/74

9

10

+CONVEC

ALUMINUM

PAGE
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NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 9
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

SORTED BULK DATA ECHO

Y

CARD

COUNT .1 .. 2 .. 3 .. 4 .. 5 .. 6 .. 7 .. 8 .. 9 .. 10
52- SPCH 100G 1 100
53- TABLED1 9004 +TAB1
54- +TABI 270, 30. 300. 0. 201. 0. ENDT
55- TEMP 400 100 200.
56- TEMP 500 100 200.
57- TEMPD 400 300.
58- TEMPD €GO 300.
59- TF 902 904 1 1. 0.0 0.0 +TF1
80~ +TF 4 1 1. 0. 0.
81 - TLOAD2 300 300 0.0 1.46 0.0 8.0 +TL1
62- +TLY 0. 0.
63- TSTEP 500 45 1. 1

ENDDATA
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NON-LINEAR TRANSIENT PROBLEM ... JANUARY
TRANSFER FUNCTION AND ARBITRARY NCN-LINEAR LOADS

NASTRAN SOURCE PROGRAM COMPILATION
DMAP-DMAP INSTRUCTICN
NO.

*#*% USER WARNING MESSAGF 54,
PARAMETER NAMED ERSHT NOT REFERENCED

w*x USER WARNING MESSAGE 54,
PARAMETER NAMED MAXIT NOT REFERENCED

**NO ERRORS FOUND - EXECUTE NASTRAN PROGRAM=*~

1.

1976

NASTRAN 12/31/74

PAGE

10
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NON-LINEAR TRANSIENT PRGBLEM ... JANUARY 1, 1976

TRANSFER FUMZTION AND ARBITRARY NON-LINEZAR LOADS

*** USER WARNING MESSAGE 2015. EITHER NO ELEMEKTS CONNECT

INTERNAL GRID POINT 12 OR IT IS CONNECTED TO A RIGID ELEMENT OR A GENERAL ELEMENT.

*¥**% USER INFORMATION MESSAGE FULL INTERNAL SPACE NODE AVAILABLE

#*+x USEZR INFORMATION MESSAGE 2028, B = 5 BBAR = 4
C = 2 CEAR =m 2
R = 8
*#*% USER INFORMATION MESSAGE 3027, UNSYMMETRIC REAL DECOMPOSITION TIME ESTIMATE IS

O SECONDS.

NASTRAN 12/31/74




NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1. 1976 NASTRAN 12/31/74 PAGE 12
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

POINT-ID = 1
NON-LINEAR-FORCE VECTOR
TIME TYPE VALUE

0.0 s 0.0

1.0000C0OE 00 [ 7.255859E-01
2.000000E 00 S 2.022461E 00
3.000000E 0O S 3.281738E Q0
4.000000E 00 [ 4.505859E 00
5.000000E 00 s 5.696045E 00
6.000000E 00 [ 6.853%16E 00
7.000000E 00 ] 7.979004E 00
8.000000E 00 S 9.073975E 00
9.00000GE 00 S 1.013843E 01
1.000000E 01 s 1.1174C7E 01
1.100000E O1 3 1.218164E O1
1.200000E O1 S 1.316162E 01
1.300000€ 01 S 1 411548E 01
1.400000E 01 S 1.504346E O1
1.500000E 01 [ 1.554653E 01
1.B600000E O1 s 1.682568E 01
1.700000E O1 S 1.768066E O1
1.500000E O1 S 1.851294E 01
1.900000E 01 s 1.932373E Ot
2.000000E Ot s 2.011255E O1
2.100000E 01 5 2.088062E O1
2.200000£€ 01 S 2.162866E 01
2.300000E 01 S 2.235718E 01
2.400000E 01 S 2.306689E 01
2.500000E 01 S 2.375830E 01
2.6000CCE 01 S 2.443188E 01
2.70000CE 01 S 2.5C8838E O1
2.800000E 01 S 2.572803E 01
2.900000E 01 5 2.625156E 01
3.000000E 01 S 2.6935947E 01
3.1000GOE 01 S 2.755200E O1
3.200000E 01 s 2.812988E 01
3.300000E 01 5 2.869326E Of
3.400000E 01 ] 2.924292E 01
3.50000CE 01 S 2.977881E O1
3.600000E 01 S 3.030176E 01
3.7000C0E 01 S 3.081177E 01
3.600000E O1 s 3.120957E 01
3.900000E 01 S 3.179541E O1
4.00000CE 01 s 3.2286953E 01
4.100000E 01 S 3.273242E 01
4.2C0000E 01 S 3.318433E 01
4.3C0D000E 01 s 3.362549E 01
4.4C0000E 01 5 3.405640E O1
4.500000E 01 S 3.447729E 01

o
o
[}
b
w




] NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE - 413
lo TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS BT
[uey i
s
POINT-1D B 5
NON-LINEAR-FORCE VECTOR
TIME TYPE VALUE
0.0 S 0.0
1.0000CCE 00 S 3.629150E-01
2.000CCOE 00 S 1.012572E 00
3.000000E 00 S 1.6845141E 00
4 .0000C0E 00 S 2.26135%2E 00
S5.0C00000E 00 S 2.861693E 00
6.000000E ©O S 3.426898E 00
7 .00C00CE 0O S 4.017211E 00
8.00C00CE 00 S 4.572997E 00
9.0000C0OE 0C S 5.1146G23E 00
1.000000E 01 S 5.642577E 00
1.100000E O1 S 6.157470E GO
1.2G0000E 01 S 6.6592C1E 00
1.300000E O1 S 7.148S825E 00
1.40000CE 01 S 7.626220E 00
1.500000E Ot S 8.091755E 00
1.600000E Ot S 8.545535CE 00
t.70200C0E 01 S 8.558279E 00
1.8600000E 01 S 9.420052E 0OC
1.90000CE 01 S 9.841307E 00
2.009)000E 01 S 1.025220E 01
2.100000E 01 S 1.065332E 01
2.200000E 01 S 1.104468E 01
2.30000CE 01 s 1.142663E 01
2.4C0000E Ot S 1.179956E 01
2.500CC00E 01 S 1.215357& O1
2.800C00E 01 S 1.251904E O1
2.700000E QA S 1.28LU609E O1
2.6050CCE Of S 1.3205C8E O1
2.9005000E 01 s 1.353613E Ot
3.0000CQE O1 S 1.3859%0E O1
3.102CG00E 0Ot S 1.417531E O1
3.202000E ot S 1.448413€ 01
3.3CO0C0E O1 S 1.478576E O1
3.4000C0E 01 S 1.50805%6E O1
3.509000E Ot S 1.53G877€ 01
3.600000& O1 S 1.565039E 01
3.700000E O1 S 1.592578E 01
3.E000C0E 01 S 1.8194S3E 01
3.8C00C0E Ot S 1.643824€E O1
4.000000E& O1 S 1.671568E O1
4.1000CCE 01 S 1.696751E 01
4.200000E Ot S 1.721385E 01
4.30000CE Ot S 1.74%5494E 01
4.400000E 01 S 1.769078E 01
4.5C0000E 01 S 1.792162E 01

SRS SN
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NON-LINEAR TRARSIENT PROBLEM ...
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

POINT-

TIME

.0

.000000E
.000000E
.00J000E
.002000E
.000000E
.000000E
.00000C0E
.000000E
.0000COE
.0000COE
.100000E
.200000E
.300000E
.400000E
.502000E
.600000E
.700000E
.800000E
.900000E
.000000E
. 100000E
.200000E
.300000¢E
.400000E
.500000€E
.600000E
. 70000CE
.800000E
.900000E
.G00000E
. 100000E
.200000E
.300000€
.400000E
.500000CE
.600000E
. 700000E
.800000E
.900000E
+ 000000E
. 10C000E
.200000E
.300000€
.400000E
.500000E

1D

01

TYPE

nwninununuuuunuOLLLLOOUOBLOLOVOLLOUBDODLLODOODOLuLLHDOLunLnunnn nn,e

MRV RODRONRDRORNPRDROODRORBOVDROLDRDPODRNDODOODNONMOOOOOMOODNORODRONNNRONRDNDNOOOMOONNODRNONRNNAODROD®

VALUE

.0C0OGC0O0E
.992744E
.979775E
.967183E
.954941E
.943040E
.931465E
.920210¢E
.809260E
.B9BG1EE
.888259E
.878184¢E
.66838B4E
.E58B4SE
.849565E
.840535E
.831743E
.B23193E
.814871E
.BCB763E
.798875E
.791194E
.783713¢E
.778428E
.789331E
L762417E
.75588B1E
.749116E
.742720E
.726484E
.720405¢E
.724480E
.718701E
.713C65E
.707571E
.702212¢
.6GE982E
.691682E
.686804E
.68204GE
.677305E
.B672676E
.668157E
.663745E
,659436E
.655227E

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

~
<

02
02
02
02
o2
02
02
02
c2
02
02
02
02
02
0z
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

14
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NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74
TRANSFER FUNCTION AND ARBITRARY NON-LiINEAR LOADS .

.0

POINT-1ID = 2
TEMPERATURE VECTOR
TIME TYPE VALUE

S 3.000000E 02
.000000E 00 S 3.000107E 02
.0000CCE 00 s 3.0C0254E 02
.0000C0E 00 S 3.000295€E 02
.0COOCCE 00 S 3.CC0237€ 02
.0020CGE QG S 3.CC00E2E 02
.0020C0E ©O 5 2.5499839& 02
.000000E 00 S 2.999502E 02
.Q00000E 0O S 2.9¢9087E 02
.000C00E 00 S 2.998384E 02
.000CC0E 01 S 2.993003E 02
.1000Q0c 01 S 2.997259E ©2
. 200GCOE 01 S 2.996621E 02
.3000CCE 01 S 2,92%8258 02
.40000CE 0! S 2.934951E 02
.5000C0E 01 S 2.$94036E 02
.60C000E Ot S 2.993052E 02
. 700000E 01 S 2.932007€ 02
.B80000CE O1 K] 2.95090G8E 02
.9C30C0E 01 S 2.939756E 02
.0GOJCCE M 5 2.968555E 02
. 100000t 01 5 2.967307E 02
.2000CCE O S 2.986008E 02
.3CG0000E 01 S 2.9384668E 02
.4000C0E 01 S 2.983289E 02
.50C0C0E 01 S 2.981865E 02
.60C00CE Ct S 2.9EQ4Q5E 02
.700000E O1 S 2.9783%11E 02
.6C00C0OE 01 S 2.977378E 02
.9000GC0OE 01 S 2.875813E 02
.0000COE 01 S 2.974216E 02
.100000E 01 S 2.972590€ 02
.200000E 01 S 2.970835E 02
.300000E O1 S 2.969253E 02
.400000E 01 S 2.937546E 02
.500000E 01 S 2.965818E 02
.600000E O1 S 2.9640658 02
.7000C0E Ot S 2.962288E 02
.8G0000E 01 S 2.950493E 02
.900000E 01 S 2.9553577E 02
.000000E 01 S 2.956843E 02
.100000€E O1 S 2.954695E 02
.200000E O1 S 2.953132€ 02
.300000E 01 S 2.951252E 02
.4C0000E 01 S 2.949360E 02
.500000E O1 S 2.947454E 02



e
SR

L1-02
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NON-LINEAR TRANSIENT PROBLEM .
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

POINT-

TIME

.0
.000G00E
. GO000CE
.000000E
.000000E
.0Q000QE
.000000E
.000000E
.000000E
.000000E
.000000E
. 100000E
.200000E
.3000C0E
.4000GOE
. 500000E
. 60000GE
. 700000E
. §00000E
.90000CE
.000D00E
. 102000E
. 200000E
. 300000E
.400000E
.500000E
.60000QE
.700000E
.500000E
. 9000C0E
.000000E
. 100000E
.200000E
. 300000E
. 400000E
.500000E
. 600000E
. 700000E
.600000E
. 9GD000E
.0CO000E
. 100000E
. 200000E
.360000€
.400000E
. 500000E

D

TYPE

nnnmuuvuununuLLLULLOMINULLOBBLBLIVBLLBTOLOLLOLOLOODBLIODODOODOOLVB LD O DODnn

WWWLWWWLWWWWWOWWWWWWWRLWWWWWWWLWWWWWWWRWWWLOLWWWOWLWLWWWLW

VALUE

.OGDOUOE
.000359E
.001013E
.001660E
.002302€E
.002939€
.C03569E
.004192E
.GC4807E
.005413E
.006008E
.00B65%94E
.0C07170E
.007737E
.008293E
.0GBE38E
.009370¢E
.009893E
.010403E
.010901E
.011387E
.011860E
.G1231¢E
.012766E
.013198E
.013618E
.014023¢E
.019414E
.014792E
.015156E
.015505E
.0158452€
.018165E
.016472E
.016765E
.017043E
.017310E
.017561E
.017798E
.018020K
.018228E
.018423E
.018604E
.018770E
.018823E
.019063E

02
02
02
0z
c2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE

16
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NON-LINEAR TRANSIENT PROBLEM ...
TRAMSFER FUMCTION AND ARBITRARY NON-LINEAR LOADS

POINT-

TIME

.0

. 0GO000E
.C0D000E
.005000¢E
.QC3GOCE
.000000E
.000d00CE
. 0000008
.000000E
.0000COE
.C000C3E
.1C20Q00¢E
. 20300CE
. 3G)000E
.400000E
.5C0000E
.600009E
.7030C0E
.8059%00¢8
.9CJ0C0OE
.000200¢E
.100000E
.200000E
.3000CCE
.400000E
.50000CE
.6GJ0COE
. 7G0000E
.86C2G00E
.90000C0E
.000000E
. 100000E
.200000E
. 300000k
.400000E
.50000CE
.6COJ0CE
. 700000E
.B0C0O00E
. 900000E
.5C0000E
. 1C00C0E
.20000CE
.3C00COE
.400000E
.500000€

10

TYPE

mm(nmtnmmtnmmmmmmmwwmmmmmmmmmmmmmmw(n(nmmmmmmmmmmmm

wmwuuwmmwwmmwwwwwwuumwuwwwwmwwmwwmwmuwwwwwmumw

VALUE

.000000E
.C00359¢E
.GC1016E
.G01672E
.002327E
.C02981E
,003635E
.054290E
.004944E
.OC5596E
.006248E
.Q0G8SSE
.CO7349E
.0C81SKE
.0038845E
.CL9432E
.010137E
.010773E
.C11418E
.012056E
.012690E
.013323¢E
.013953E
.G14580¢t
.015205E
.015825¢E
.016440¢€
.017056E
.017666E
.018271E
.018875E
.019473E
.020066E
.020854¢E
L021238E
.021B18E
.022390€E
.G22659¢E
.£23823¢E
.024082E
.024634E
.025181E
.025723E
.G26257E
.026787E
.027310E

TEMPERATURE

JANUARY

VECTOR

1,

1976

NASTRAN 12/31/74

PAGE




NON-LINEAR TRANSIEMT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 18
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

POINT-ID ® 5
- TEMPERATURE VECTOR
TIME TYPE VALUE
0.0 s 3.000D00E 02
1.06J000E GO s 2.992742E 02
2.000000E 00 S 2.979749E 02
3.000000E 00 S 2.967097E 02
4.000000E 00 S 2.954773E 02
5.000000E 00 S 2.942786E 02
6.000000E 00 [ 2.931062E 02
7.000000E 00 S 2.919656E 02
8.CO0000E 00 5 2.908540E 02
9.0000C0E 00 S 2.697708E 02
1.000000E 01 (] 2.887148E 02
1.1000C0OE 01 s 2.876851E 02
1.200000E O1 [ 2.8E6314E 02
1.3C0000E 01 S 2.857021E 02
1.400000E O1 [ 2.847476E 02
1.500000E 01 S 2.838164E 02
_1.B600000E 01 s 2.829089E 02
1.70000CE 01 S 2.820234E 02
1.800000E .01 S 2.811599€ 02
1.900000E 01 S 2.803174E 02
2.000200E 01 S 2.794956€ 02
2.100000E 01 [ 2.766534E 02
2.200000E 01 [ 2.779106E 02
2.,300000E 01 S 2.771487E 02
2.400000E 01 s 2.764009E 02
2.500000E O1 S 2.756729E 02
2.600000€ 01 s 2.749619E 02
2.7000C0E 01 s 2.742578E 02
2.800000E 01 [ 2.725898E 02
2.900000E O1 S 2.729277E 02
3.00000GE 01 S 2.722810E 02
3.1G0000E 01 S 2.716492E 02
3,200000E Of s 2.710317E 02
3.3C0000E 01 5 2.704285E 02
3.400000E " 01 S 2.€98389E 02
3.500000E 01 5 2.692625E 02
3.6C0000E 01 S 2.636592E 02
3.700000E 01 ] 2.681484E 02
3.600000E 01 ] 2.676101E 02
‘3.900000E 01 S 2,670835E 02
4.000000E 01 S 2.6656386E 02
4,1C0000E 01 S 2.860649E 02
4,200000E 01 S 2.655723E 02
4.3C0000E 01 S 2.650901E 02
4.400000E 01 [ 2.£46184E 02
4.500000E 01 S 2.641567E 02

61-02




[\ NON-LINEAR TR&NSIEKT PROBLEM ... UANUARY 1, 1978 NASTRAN 12/31/74 PAGE 19
ﬁD TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS -
(3]
o
POINT-ID = [
TEMPERATURE VECTOR
TIME TYPE V&LUF

C S LG00DCOE 02

.00000CE 00 s LGLO107E 02

.0GC000E 0OC s .GLO2B1E 02

.000000E OC S .QG0291E 02

.0000CGE 00 S .0C0232E 02

.0000C0E 00 5 .0OGOC7€E C2

.000C0oCE 00 ‘S .89%8827E 02 @

.0000C0E 00 S L959487E 02 ’

.Q000CCE 00 S <

.CCOOGSE 00 S 3

.063000E O S

. 1G00C0E 01 S

.26C00CE 01 S

.3CO0C0E 01 S

.400000E Of s

.50020C0E O1 S

.6M30C0E O1 s

. 7000008 Gt

.8GJ0C0E 01

.9GI00GE 01 .959587E 02
.0CD0CCE 01 .9BE359E 02
. 100000E 01 .987060CE 02
.2000C0E 01 .8E5754E 02
.3030C0E O LO54382E8 02
.4GJ0COE 01 .982%€6E 02
.50300CE O .981506E 02
.6CD0000E Ot .$80007E 02
.7000C0E 01 .978472c 02
.8C0O00CE Q1 .876899E 02
.9CCCO0E O1 .975288E 02
.0Co00GE 01 .973645E 02
.1C0000E 01 .G719708 02

.2CC000E O1
.3C0000E 01
.4G00CGE Ot

.970268E 02
.968533E 02
.8E£3770E C2

.5C0000E 0Ot .964285E 02
.6CDOCCE 01 .9863176E 02
.7C00G0E Ot .961243€ 02
.8C0000E 01 .959485E 02
.90C0C0E 01 .957605E 02
.CCCoCoE 01 .953708E 02

.100000E 01
.2C00C0E O1

.9523794E 02
,951862E 02

[CE RSN ECE RN CE S CA SN ECH LR U CENECECR CECESE SN CES R CRSE RSN SESESESRVESECE VN SE Y SEARARG RSN NA]

.hb::..b.hbmwwmwmwmwwwnmmwmwmmw—-—A—~—-4—-a——‘—-nom\1mu11>com—-.o

N HLHLOLLLODOLDLBLOODnDOOLOon N

.3C00C0E 01 .@49912E 02
- .400000E 01 .947947E 02
.500C0OGE 01 .9459675 02

—c
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NON-LINEAR TRANSIENT PROBLENM
TRANSFER FUNCTIOM AND ARBITRARY KNON-LINEAR LOADS

POINT-

TIME
0.0
1.000000E
2.000000E
3.000000E
4.009000E
5.0GQ0000E
.0000COE
.Q03000¢8
.00DQ00E
. 00Q0C0E
. 000000E
. 100000E
. 2070008
. 30)0C0E
.4000C0E
.5000C0E
. 600000E
. 7000008
.800000E
.800000E
.000000E
. 1030008
-200000€
. 3000008
. 4000C0E
.5C0000€E
. 6ODD00E
. 700000€&
.8GO000E
. 900000E
.000000E
. 100000E
.20G0CCE
. 3000C0€E
.400000€
. B000COE
.6000C0E
- 700000€E
.BOOOOOE
. 9COJ00E
. O0G000E
. 1CO000E
.200C00E
. 30G0000E
. 4000008
.5000C0E

BEDLLLDAWWWLWWWWORWNNNRODRNOOODMNA — - mmtatdd st a (D@0 1D

1D

TYPE

LBV VNN IINWWY YN

WLVLLLLLRRWLYLYWVWLRRWRVLEEWWWWEWWWWRWWWOWWWWWWWWWWWW

VALUE

.0CO000E
.0C0359E
.001011€
.001638E
,0C2300E
.002937¢€
.003567¢€
.0C3189E
.0C’B0O5BE
.005430E
.C0OS006E
.0CB6594E
.007170€E
.D07737E
.CCB293E
.008838E
.0C9370€
.0C9893E
.01040Q3E
.010888BE
.0113B2E
.011853€E
.012310E
.012754E
.01318B4¢E
.013601E
.0140D4E
.014302E
.014768E
.015128E
.015475E
.015808E
.016123E
.016433E
.016724E
.016997E
,0172988
.0175C5E
O17737€
L.017954E
.018157E
.018345¢€
.018521E
.018502E
.0188B2BE
.018960E

02
02
02
02
02
02
02
02
02
02
02
Q2
02
02
02
02
02
02
02
02
02
G2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

TEM

PERATURE

JANUARY

VECTOR

1.

1976

NASTRAN 12/31/74

PAGE

20



NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976  NASTRAN 12/31/74 PAGE
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS @i
4]

¢6-02

SR

POINT-1D = 8

TEMPERATURE VECTOR

TIME TYPE VALUE
.0 .GOOOQOE 02
.0O00000E 00 .OCO3G1E 02
.00000CE 00 .0C1018E 02 BT
.0GU000E GO .001675E 02 A
.0000C0E 00 .002332E 02 "
.COQ0COE 00 .002988E 02 )
.DOQ0CCE 00 .003G45E 02

.000000E 00
.000000E 00
.00D00CE 00

.004299E 02
.00395458 02
.0605608E 02

.0000C0OE 01 .0062680E 02
. 1G00G0E 01 .COGS12E G2
.2000QCE 01 .007563E 02
.300CCCE Of .008213E 02
.4000C0E O .008262E 02
.5C00C0E O .CCYSCeE 02
.6000C3E 01 .010154E 02
.70200C0E O1 .010796E O
.BUQGCOE 01 .011438E 02
.9C)H00CE Q1 .012078E 02
.0G200CE 01 L0127128 02
.1C0D000E 01 .013347€ 02
.2C500CE 01 .G13977€ 02
.3000C0E 01 .014604E 02
.400000E 01 .015229E 02
.5020CCE O .015852E 02
.60000CE 01 .018470E 02
.70C0CCE O1 .017083E 02
.BCOOCCE O .017693E 02
.S0N0C0E 01 .G18293E 02
.Q000C0E O1 .01398399E 02
. 1000C0E 01 .018497E 02
.2000C0E 01 .C20C9CE 02
.300000E Of .020679E 02
.400000E 01 .G21262€E 02

.S50CGCOE 01
.BG30C0E O1
. 7000008 01

.C21841E 02
.C22515E C2
.G22983E 02

tnm:.nuvwmlnmmuy(nwanmmuu(nmmmwmmmmmmmmwmmmmu’!(nmwmmmmmmm
WWWWWWWLOWWWWWWWWWWWWWWWOWWWRWWWOMNWWLRLUWLLWLLWWW WL W

DI)-Dbbbwb’w(.\1b)(dewU(JMMMNMMM?\JMfO—‘-A-‘—'A‘—*—l-—‘-‘—‘(ﬂm\lmmbb]f\)—‘o

.BG300CE 01 .023547 02
.9CO0COE Ot .0G24106E 02
.000000E 01 .024658E G2
.1000CCE O1 .025203E 02
- .200000E O1 .025742E 02
.GCTOCCE O .028277E 02
.4CC0O0E O1 .02G304E C2
.5C00C0OE 01 .027327€ 02
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NON-LINEAR TRANSIENT PROBLEM ...
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

POINT-1D

TIME
.0
.0000C0OE
.000000E
.000000E
.000000E
.000000E
.000000E
.000000E
.000000E
.000000E
.000000E
. 100000E
.200000E
. 300000E
.400000E
.500000E
.600000E
.700000E
.B00000E
. 900000E
.000000E
.100000E
.200000E
. 300000E
.400000E
.500000E
.600000¢E
.700000¢€
.B00000E
.900000¢E
.002000E
.100000E
.200000E
.309000E
.4C0000¢t
.50000CE
.6GO000E
.700000E
.500000E
. 900000¢E
.000000E
.100000E
.200000E
.300000E
.400000E
.500000E

wn

nuunnuunuununvoonmnmunnnununuuonuuununuunoouunuunnnunnuonuounnuvuounnnnmn
MMMMMMMMMNPQMMMMMMMMMM?:)MMMMMMMMMMMMMNNMMMMMMMMU

VALUE

.0CO000E
.992742E
.979749E
.967097E
.954773E
.942766E
.931062¢€
.919656E
. 90BE40E
.887708E
.B87148E
.B76851E
.866814E
.857021E
.847476E
.B3B164E
.82908SE
.820234E
.81159GE
.B03174¢E
. 793956E
.786834E
.779106E
.771467E
.764009E
.756729E
.T4961SE
.742878E
. 735E898E
.729277E
.722810E
.716492E
L.710317E
.704285E
.693369E
.692625E
.€BB992E
.681484E
676101 E
.670835E
.6E65686E
.660849E
.655723E
.620901E
.646184E
.6415B67E

NASTRAN 12/31/74

TEMPERATURE VECTOR




NON-LINEAR TRANSIENT PROBLEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 23
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

$2-02

POINT-ID = 10
TEMPERATURE VECTOR
TIME TYPE VALUE

0.0 s 3.0CO000E 02
1.0COH00CE 00 S 2.992744t 02
2.0030C0E CO S 2.973775E 02
3.000000E 0O S 2.9737183E 02
4.0000C0E 00 S 2.954Z41E 02
5.0CJ0COE 00 S 2.943040E 02
6.000000E 00 S 2.531465E 02
7.00300GE 00 S 2.9202310E 02
8.00000CE 00 S 2.90392G0E 02
9.0030C3:2 00 S 2.892816E 02
1.00J0G0E 01 S 2.88E259E 02
1.10300CE O1 S 2.878B184E 02
1.2020C0E O1 S 2.868384E 02
1.3000C0E ©O1 S 2.353B45E 02
1.4C00CC0E 01 S 2.849585F 02
1.500000E 01 S 2.640535€E 02
1.6020GCE 01 S 2.831743E 02
1.703C0GCE O S 2.8231938 02
1.8000COE O1 S 2.814871E 02
1.5000G0E 01 S 2.306763E 02
2.00300CE Ot S 2. 798875E 02
2.10000CE 01 5 2.791194€ 02
2.200000E Ot S 2.783713E 02
2.3C00C00E O1 S 2.776428E 02
2.,4C000CE 01 S 2.7569331E 02
2.3CD0CJE O1 S 2.762417€ 02
2.6CN00GE 01 S 2.755681E 02
2.7C00CQE Of S 2.749116E 02
2.800000E O1 s 2.742720E 02
2.900000E O1 s 2.7364984E 02
3.000000c O1 S 2,730405E 02
3.1600C0E Ot S 2.724480€ 02
3.22G0C0E 31 S 2.718701E 02
3.3GSCCOE Ot S 2.713C66E 02
3.40000GE 21 S 2.707571E G2
3.50C000E O1 S 2.7C22128 02
3.600000E Ot S 2.696932E 02
3.700000& Ot s 2.691882E 02
3.800000E O1 S 2.886904E 02
3.90000CE 01 S 2.682046E 02
4.000000E O1 s 2.677505E 02
4.1C00C0E O1 S 2.672676E 02
~ 4.2000C0E Gt S 2.868157E 02
- 4,3000C0E Of S 2.663745E 02
4.40G000E O S 2.659436E 02
4.500000& Of S 2.655227E 02
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NON-LINEAR TRANSIENT PROELEM ... JANUARY 1, 1976 NASTRAN 12/31/74 PAGE 24
TRANSFER FUNCTION AND ARBITRARY NON-LINEAR LOADS

.0

POINT-1D = 100
TEMPERATURE VECTOR
TIME TYPE VALUE

s 2.0G00COE 02
.000000E 00 s 2.00GOSSE 02
.00D00OE 00 s 2.000062E 02
.000000E 00 s 2.000056E 02
.000O00E 00 s 2.000060€ 02
.000D00E 00 s 2.000056E 02
.000000E 00 s 2.0C0052E 02
.000000E 00 s 2.C00054E 02
.00ODOCOE 00 s 2.000G52E 02
.000000E 00 s 2 COOCS3E C2
.00000CE Ot s 2.000052E 02
.100000E 01 s 2.00C052E 02
.200000E Ot s 2.000051E 02
.30000QE 01 s 2.0C0051E 02
.4000COE 01 s 2.0COC51E 02
.5000GOE 01 s 2.0G00S1E 02
.600000E 01 s 2.0GDC50E 02
. 700000F 01 s 2.C00047E 02
.50C00CE 01 5 2.000046E 02
.90000CE 01 s 2.0C0046E 02
.00D000E 01 5 2.0CC046E 02
. 100000E 01 s 2.0G0048E 02
.200000€ 01 s 2.0C0045E 02
.300600E 01 s 2.0C0045E 02
. 40000Q0E Ot s 2.0G0044E 02
.50000GE Ot s 2.C00045E 02
.600000E Ot s 2.CCO044E 02
. 700000€ 01 s 2.000044E 02
.800000E 01 s 2.000044E 02
.900000E 01 s 2.CO0044E 02
.00OCQOE 01 s 2.000043E 02
. 1C00CCE 01 s 2.000043E 02
.2000C0E 01 s 2.000040E 02
.3000C0E 01 s 2.000042E 02
.400000E 01 s 2.000027E 02
.500000E 01 s 2.C00041E 02
.6GO0O00E 01 s 2.000038F 02
. 700000E 01 s 2.000040E 02
.600D00Q0E 01 s 2.000038E 02
.900000E 01 s 2.GCOG39E 02
.000000E 01 s 2.000038E 02
. 1G0000E 01 s 2.000039E 02
.200000E Ot s 2.000038E 02
.300000E 01 s 2.000038E 02
. 400000E 01 s 2.000038E 02
.500000E 01 s 2.000038E 02
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NON-LINEAR TRANSIENT PROBLEM ...
TRANSFER FUNCTION AND ARBITRARY NON-[INEAR LOADS

POINT-

TIME

.0

. 00680008
.00000CE
.000000E
. 0000COE
.000000¢E
.000000E
.00C0CCE
.003000E
.0000CoE
.000000E
. 1000C0E
.2C00C0E
. 3C00CCE
. 40000CE
.5000CCE
.6000C3E
. 700000E
.B8000C0OE
. 90D200CE
.0000C0E
.1000CCE
.2030C0E
.303GCOE
.400000E
.5000C0E
.B603000CE
. 700000E
,802000E
.90000CE
.0000GCE
. 10J0C0E
.20J00CE
.3000C0OE
.4C0000E
.5000C0OE
.600CC0E
.7030C0E
. 860000t
.900000¢E
.CO00G0E
.1000COE
. 200000
.30200CE
.4GO0G0E
.500000E

ID

904

TYPE

LU LLOLOLONOLLOOLONOLONOLLDHOODOLOLHLLNOLLLLOHONnOY

-3

-~

3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3,
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.

~
=2

a
]

e

VALUE

.CGOO00E
.0C0359E
-3.
-3.
-3.
-3.
-3.
=3.
-3.

GO1013E
001672E
002327E
C02981E
G03635E
0C4290E
C04934k
0C5596E
0%62458E
0CG399E
007549¢€
008133k
0GBB45E
0094G2E
0i0137E
01C779E
011418E
012056E
G12693E
G13323E
013353E
014580E
03i5205E
015825E
016443E
017053
017668E
C18263E
018875k
G19473E
C20066E

.020654€
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
-3.
.026257¢E
.028787E
-3.

021238E
02181GE
022350E
022859E
023523E
024082E
023634
025181E

25723

027310E

0z
02
02
02
0z
02
02
c2
02

-
<

oz
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
02
c2
02
02
02
02
02
02
c2
02
c2
02
02
02
02
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02
02
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L2-0%

- - - END OF J0B -

NASTRAN LOADED AT LOCATION OFAF20

TIME TO GO = 299 CPU SEC., 298 1/0 SEC.
d 0 cPuU-SEC. O ELAPSED-SEC. SEM1  BEGN
* 0 CPU-SEC. O ELAPSED-SEC. SEMT
* 0 CPU-SEC. 2 ELAFSED-SEC. NAST
- 0 CPU-SEC. 3 ELAPSED-SEC. GNFI
* 0 CPU-SEC. 3 ELAPSED-SEC. XCSA
* 0 CPU-SEC. 4 ELAPSED-SEC. IFP1
* 1 CPU-SEC. 6 ELAPSED-SEC. XSOR
* 1 CPU-SEC. 11 ELAPSED-SEC. DO IFP
* 2 CPU-SEC. 23 ELAPSED-SEC. END IFP
* 2 CPU-SEC. 24 ELAPSED-SEC. XGPI
* 4 CPU-SEC. 30 ELAPSED-SEC. SEM!  END
* 4 CPU-SEC. 30 ELAPSED-SEC. ----  LINKNSG2 ---
= 24 1/0 GEC.

LAST LINK DID NOT USE 40016 BYTES OF OPEN CORE
* 4 CPU-SEC. 32 ELAPSED-SEC. ---- LINK END ---
* 4 CPU-SEC. 32 ELAPSED-SEC. XSFA
* 4 CPU-SEC. 33 ELAPSED-SEC. XSFA
* 4 CPU-SEC. 33 ELAPSED-SEC. 3 GP1 BEGN
* 4 CPU-SEC. 37 ELAPSED-SEC. 3 GP1 END
* 4 CPU-SEC. 39 ELAPSED-SEC. 8 GP2 BEGN
A 4 CPU-SEC. 40 ELAPSED-SEC. 8 GP2 END
b 4 CPU-SEC. 40 ELAPSED-SEC. 10 PLTSET BEGN
* 4 CPU-SEC, 41 ELAPSED-SEC. 10 PLTSET END
* 4 CPU-SEC. <11 ELAPSED-SEC. 12 PRTMSG BEGN
* 4 CPU-SEC. 42 ELAFSED-SEC. 12 PRTMSG END
* 4 CPU-SEC. 12 ELAPSED-SEC. 13 SETVAL BEGN
¥ 4 CPU-SEC. 42 ELAPSED-SEC. 13 SETVAL END
* 4 CPU-SEC. 43 ELAPSED-SEC. 21 GP3 BEGN
* 4 CPU-SEC. 51 ELAFSED-SEC. 21 GP3 END
* 4 CPU-SEC. 51 ELAPSED-SEC. 23 TA1 BEGN
* 4 CPU-SEC, 59 ELAPSED-SEC. 23 TA1 END
* 4 CPU-SEC. 60 ELAPSED-SEC. ----  LINKNSO3 ---
= 56 1/0 SEC.

LAST LINK DID NOT USE 82788 BYTES OF OPEN CORE
* 5 CPU-SEC. 63 ELAFSED-SEC. ---- LINK END ---
* 5 CPU-SEC. 63 ELAPSED-SEC. 27 Sma1 BEGN
b 5 CPU-SEC. 36 ELAPSED-SEC. 27 SMA1 END
* 5 CPU-SEC. 37 ELAPSED-SEC. 30 SMA2 BEGN
¥ 5 CPU-SEC. 70 ELAPSED-SEC. 30 SMA2 END
* 5.CPU-SEC. 71 ELAPSED-SEC. ---- LINKNSOS ---
= 64 1/C SEC.

LAST LINK DID NOT USE 64262 BYTES OF OPEN CORE
* 5 CPU-SEC. 74 ELAPSED-SEC. ---- LINK END ---
* 5 CPU-5EC. 74 ELAFSED-SEC. 35 RMG BEGN
* 5 CPU-SEC. 74 ELAPSED-SEC. 35 RMG END
* 5 CPU-SEC. 75 ELAPSED-SEC. XSFA
* 5 CPU-SEC. 76 ELAPSED-SEC. XSFA
* 5 CPU-SEC. 76 ELAPSED-SEC. ~--=- LINKNSO4 ---
= 68 I/0 SEC.

LAST LINK DID NOT USE 8€98C BYTES OF OPEN CORE
* 5 CPU-SEC. 78 ELAPSED-SEC. ---- LINK END ---
* 5 CPU-SEC. 78 ELAPSED-SEC. 40 GP4 BEGN
¥ 5 CPU-SEC. 81 ELAPSED-SEC. 40 GP4 END
* 5 CPU-SEC. 32 ELAPSED-SEC. 46 GPSP BEGN




Do * 5 CPU-SEC. 83 ELAPSEG-SEC. 46 GPSP END
?’ * 5 CPU-S3EC. €3 ELAPSED-SEC, ---- LINKNS14 ---
) = 75 1/0 SEC.
0 LAST LINK DiD NOT USE 117044 BYTES GF OPEN CORE
* 5 CPU-SEC. 85 ELEPSED-SEC, --=- LINK END ---
* 6 CPU-SEC. 85 ELAPSED-SEC. 47 OFP BEGN
* 5 CPU-SEC. €6 ELAPSED-SEC. 47 OFP END
* 3 CPU-SEC. £7 ELAFSED-SEC. ---- LINKNSG4 ---
= 73 1/0 SEC. ‘
LAST *INK DID NOT USE 115664 SYTES OF OPEN CORE
* 3 CPU-SEC. €9 ELAPSED-SEC. ---- LINK END ---
* 8 CPU-3£C. £95 ELAPSED-SEC. 51 MCE1 BEGN
* S CPU-SEC. 91 ELAPSED-SEC. 51 MCE 1 END
* 6 CPU-SEC. 91 ELAFSED-SEC. 53 MCE2 BEGN
* 5 CPU-SEC. &3 ELAPSED-SEC. dFVa D
METHOD 2 NT,NBR PAS3ES = 1,BEST. TIME = 0.0 e
» 5 CPU-SEC. &5 ELAP3ED-SEC. MPYA D "‘a
* 6 CPU-SEC. 96 ELAPSED-SEC. MPYA D M
METHOD 2 T ,NBR PASSES = 1,EST. TIME = 0.0 E\
» 6 CPU-SEC. 97 ELAPSED-SEC. MPYA D
= 6 CPU-SEC. 98 ELAPSED-SEC. MFYA D \x
METHOD 2 T ,NBR PASSES = 1,EST. TIME = 0.0 b
* 7 CPU-SEC. 100 ELAPSED-SEC. MPYA D
* 7 CFU-SEC. 103 ELAPSED-SEC. MPYA D
METHOD 2 NT,NBR PASSES = 1,EST. TIME = 0.0
» 7 CPU-SEC. 104 ELAPSED-SEC. MPYA D
* 7 CPU-SEC. 105 ELAPSED-SEC. MPYA D
METHOD 2 T ,NBR PASSES = 1.EST. TIME = 0.0
* 7 CPU-SEC. 106 ELAPSED-SEC. MPYA D
* 8 CPYU-SEC. 1996 ELAPSED-SEC. MPY& D
METHOD 2 T ,NBR PASSES = 1,EST. TIME = 0.0
* 8 CPU-SEC. 108 ELAPSED-SEC. MPYA D
* 8 CPU-SEC. 108 ELAFSED-SEC. 53 MCE2 END
* 8 CPU-SEC. 1°2 ELAPSED-SEC. XSFA
* 8 CPU-SEC. 1-2 ELAFSED-SEC. XSFA
* 8 CPU-SEC. 143 ELAPSED-SEC. ----  LINKNSOB ---
= 95 1/0 SEC.
LAST LINK DID NOT USE 109332 BYTES OF OPEN CORE
* 8 CPU-SEC. 115 ELAPSED-SEC. ---- LINK END ---
* 8 CPU-SEC. 115 ELAPSED-SEC. 75 DPD BEGN
¥ 8 CPU-SEC. 123 ELAPSED-SEC. 75 DPD END
* 8 CPU-SEC. 135 ELAPSED-SEC. ---- LINKNS10 ---
= 108 I/C SEC.
LAST LINK DID NOT USE 116416 BYTES OF OPEN CORE
* 9 CPU-SEC. 128 ELAFSED-SEC. ---- LINK END ---
* 9 CPU-SEC. 128 ELAFSED-SEC. 71 MTRXIN BEGN
. 9 CPU-SEC. 130 ELAPSED-SEC. 81 MTRXIN END
* 9 CPU-SEC. 130 ELAPSED-SEC. 83 PARAM  BEGN
* 9 CPU-SEC. 131 ELAPSED-SEC. 83 PARAM  END
* 9 CPU-SEC. 132 ELAPSED-SEC. 88 GKAD BEGN
* 9 CPU-SEC. 135 ELAPSED-SEC. MPYA D
METHOD 2 NT.NBR PASSES = 1.EST. TIME = 0.0
* 9 CPU-SEC. 136 ELAPSED-SEC. MPYA D
5 * 9 CPU-SEC. 137 ELARPSED-SEC. MPYA D
<. METHOD 2 NT,NBR PASSES = 1.EST. TIME = 0.0
* 9 CPU-SEC. 138 ELAPSED-SEC. MPYA D
* 9 CPU-SEC. 139 ELAPSED-SEC. MPYA D
METHOD 2 T ,NBR PASSES = 1.EST. TIME = 0.0
* 10 CPU-SEC. 140 ELAPSED-SEC. MPYA D
» 10 CPL-SEC. 144 ELAPSED-SEC. 88 GKAD END
» 10 CPU-SEC. 144 ELALPSED-SEC. XSFA
» 10 CPU-SEC. 145 EL&PSED-SEC. XSFA !
* 10 CPU-SEC. 145 ELAFSED-SEC. ~--- LINKNSOS ---

119 1/0 SEC.




6¢-0¢

LAST LINK DID NOT USE
* 10 CPU-SEC.
* 10 CPU-SEC.
¥ 10 CPU-SEC.

* 10 CPU-SEC.
- 10 CPU-SEC.

* 11 CPU-SEC.
»* 11 CPU-SEC.

11 CPU-SEC.
11 CPU-SEC.

* *

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPYU-SEC.

11 CPU-SEC.

133 1/0 SEC.
LAST LINK DID NCT USE

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

11 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

181 1/0 SEC.
LAST LINK DID NGT USE

13 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

187 1/C SEC.
LAST LINK DID NCT USE

13 CPU-SEC,

13 CPU-SEC.

13 CPU-SEC.,

13 cpPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

13 CPU-SEC.

184 I,C SEC.

N % % % ¥ no%* % % % % % no* % % % %

H % % % % % % # ¥

LAST LINK DiD NOT USE

x

13 CPU-SEC.
13 CPU-SEC.
13 CPU-SEC.

* =

14 CPU-SEC.
14 CPU-SEC.
14 CPU-SEC.
203 I/0 SEC.

" o* % @

LAST LINK DID NOT USE

14 CPU-SEC.
14 CPU-SEC.
14 CPU-SEC.
14 CPU-SEC.
208 I/C SEC.

n o ox ox E %

LAST LINK DID NOT USE

14 CPU-LEC,
14 CPU-SEC.
14 CPU-SEC.
14 CPU-SEC.

% % % @

102660 BYTES OF CPEN CORE

147 ELAPSED-SEC. e---
147 ELAPSED-SEC. 92

154 ELAPSED-SEC. MPYA
155 ELAPSED-SEC. MPYA
157 ELAPSEC-SEC. MPYA
188 ELAPSED-SEC. MPYA
iEB ELAPSED-SEC. MPYA
159 ELAPSED-SEC. 1APYA
160 ELAPSED-SEC. MPYA
161 ELAPSED-SEC. MPYA
161 ELAPSED-SEC. 92

1€2 ELAPSED-SEC. XSFA
162 ELAPSED-SEC. XSFA

162 ELAPSED-SEC. .-

5812€ BYTES GF OPEN CORE
164 ELAPSED-SEC. .-
164 ELAPSED-SEC. 97
166 ELAPSED-SEC. BECO
167 ELAFSED-SEC. DECO

198 ELAPSED-SEC. 97
199 ELAPSEC-SEC. ‘-

61762 BYTES OF OPEN CORE
202 ELAPSED-SEC. c---
202 ELAPSED-SEC. 98
205 ELAFSED-SEC. 99

206 ELAPSED-SEC. .-

119112 BYTES OF OPEN CORE
209 ELAPSED-SEC. .-
209 ELAFSED-SEC. 103
212 ELAPSED-SEC. 103
212 ELAFSED-SEC. 104
213 ELAPSED-SEC. 104
214 ELAPSED-SEC. AR
214 ELAFSED-SEC. 111

213 ELAPSED-SEC. ----

44048 BYTES OF OPEN CORE

218 ELAPSED-SEC. .-
2°8 ELAPSED-SEC. 115
218 ELAPSED-SEC. MPYA
29 ELAFSED-SEC. NPYA
2323 ELAPSED-SEC. 115
223 ELAPSED-SEC. .-

125752 BYTES CF OPEM CORE
2729 ELAPSED-SEC. -
229 ELAPSED-SEC. 118
230 ELAPSED-SEC. 118
230 ELAFSED-SEC. -

114512 BYTES OF OPEN CORE

235 ELLRFSED-SEC. ----
235 ELAPSED-SEC. 120
238 ELAPSED-SEC. 120

238 ELAFSED-SEC. .-

LINK END ---
TRLG BEGN
D

METHOD 2 T ,NBR PASSES =  1,EST. TIME = 0.0
D

D

METHOD 2 NT,NBR PASSES =  1,EST. TIME = 0.0
0

)

METHOD 2 NT.NBR PASSES
D

D

METHOD 2 NT,NBR PASSES

"
o
o

1,EST. TIME

n
Py
m
"
—

TIME = 0.0

D
TRLG END
LINKNS11 ---

LINK END ---
TRHT BEGN
MP
Mp
TRHT END
LINKNS12 ~---

LINK END ~--- ‘
VDR BEGN \
VDR END
LINKNS14 ---

LINK END ---
SDR3 BEGN
SDR3 END
OFP BEGN
OFP END

PARAM BEGN
PARAW END
LINKNS12 ---

LINK END ---

SCR1 BEGN

D

METHOD 2 NT,NBR PASSES =
D

SDR1 END

LINKNSO8 ---

1,EST. TIME =

LINK END ---
PLTTRAN BEGN
PLTTRAN END
LINKNS13 ---

LINK END ---
SDR2 BEGN
SDR2 END
LINKNS14 ---




W

|23
, Eg = 217 1/0 32C.
: : LAST LINX DID NOT USE  55:z¢ DYTES OF OPEN CORE
o . 15 CFU-SEC. 245 £LAFGET-SEC. ---- LINK END ---
o * 15 CPU-S&C. 245 E_A0S5ED-SEC. 121 SOR3 BEGN
> 15 CPU-SEC. 249 ELLFSED-SEC. 121 SDR3 END
* 15 CPU-SEC. 249 ELAFGED-SEC. “23  CFP JEGN
* 18 CPU-SEC .- 233 ELAPSED-SEC. 123 OFp END
* 15 CPu-SEC. 263 ELALPSED-SEC. 130  XYTRAN BEGHN
= i5 CPU-SEC. L83 EL EC-SEC. 120  XYTRAK EMD
* 15 CPU-SEC. 2t3 SED-SEC. ~---  LINKN302 ---
= 230 1/0 SEC.
LAST LIMNK DID NOT USE EYTES OF OFEN CORE
* 15 CPL-SEC. 2€2 £ ---- LINK END ---
* 13 CPU-SEC, 2€2 £ 132  XYPLOT BEGN
x 13 CPU-SEC. 283 4P3E 132  XYPLOT END
* 15 CPU-SEC. 263 ELAPSED-SEC. 138 EXIT BEGN
= 231 1/0 SEC.
LAST LINK DID NOT USE  ©7232 BYTES CF OPEN CORE
AMOUNT OF OPEN CORE NOT US:ZD = 7K BYTES
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TECHNICAL REPORTS: Scientific and
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complete, and a lasting contribution to existing
knowledge. '

TECHNICAL NOTES: Information less broad
in scope but nevertheless of importance as a
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Information receiving limited distribution
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distribution.
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